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SECTI ON 01312

QUALI TY CONTROL SYSTEM ( QCS)

PART 1 GENERAL

1

1 GENERAL

The Governnent will use the Resident Managenent System for W ndows (RVS-W
to assist inits nmonitoring and adm nistration of this contract. The
Contractor shall use the Government-furni shed Construction Contractor
Modul e of RMS-W ndows, referred to as QCS (QC for Quality Control), to
record, mmintain, and submit various information throughout the contract
period. This joint Governnent-Contractor use of RVS-Wand QCS will
facilitate el ectronic exchange of information and overall managenent of the
contract. (CS provides the neans for the Contractor to input, track, and

el ectronically share information with the Government in the foll ow ng areas:

Admi ni stration

Fi nances

Quality Contro
Submittal Monitoring
Schedul i ng

| mport/ Export of Data

1.1 Cor respondence and El ectroni ¢ Comuni cati ons

For ease and speed of communications, both Governnent and Contractor wll,
to the maxi num ext ent feasibl e, exchange correspondence and ot her documents
in electronic format. Correspondence, pay requests and ot her documents
conprising the official contract record shall al so be provided in paper
format, with signatures and dates where necessary. Paper docunents will
govern, in the event of discrepancy with the electronic version.

1.2 O her Factors

Particular attention is directed to Contract C ause, "Schedules for
Construction Contracts", Contract O ause, "Paynents", Section 01320,
"Project Schedule", Section 01330, SUBM TTAL PROCEDURES, and Section 01451,
CONTRACTOR QUALI TY CONTROL, which have a direct relationship to the
reporting to be acconplished through QCS. Al so, there is no separate
paynment for establishing and maintaining the QCS database; all costs

associ ated therewith shall be included in the contract pricing for the work.

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

U S. ARMY CORPS OF ENG NEER ( USACE)

EM 385-1-1 (2003) Safety and Heal th Requirement Manua
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1.3 HARDWARE/ SOFTWARE REQUI REMENTS

1.3.1 Installing the QCS Program
The QCSSet up<version>.exe is the programthat you will begin the
installation with. Launch the programthrough your W ndows Explorer, the
Run conmmand, or however you are used to doing that sort of thing. This is
self-extracting file and will create the necessary files and fol ders and
conplete the installation and set up your program The wi ndow will close
automatically when the extraction process is conpl eted.
The program should install itself, asking only mniml questions. The
programw || tailor the installation to suit the conputer it is being
installed on. That is, the programwll install a "new' programif one has
not already been installed, it will install an "update" if the programis
already installed on the computer and will determ ne each client or server

requi renent and automatically install/update what is required. Each screen
and instruction is shown on the foll owi ng pages.

1.4 (QCS SOFTWARE
CS is a Wndows-based programthat can be run on a stand-al one personal
conputer or on a network. The Government will make avail able the QCS
software to the Contractor after award of the construction contract. Prior
to the Pre-Construction Conference, the Contractor shall be responsible to
downl oad, install and use the |atest version of the QCS software fromthe
CGovernment's RMB Internet Website. Upon specific justification and request
by the Contractor, the Government can provide QCS on high-density
di skettes or CO-ROM Any program updates of QCS will be made available to
the Contractor via the Government RVS Wbsite as they becone avail abl e.

1.5 SYSTEM REQUI REMENTS

The following |isted hardware and software is the m ni num system
configuration that the Contractor shall have to run QCS:

Har dwar e
| BM conpatible PC with 500 Mz Pentium or hi gher processor
128+ MB RAM for workstation / 256+ MB RAM for server.
1 GB hard drive disk space for sole use by the QCS system
3-1/2 inch high-density floppy drive.
Conpact Di sk (CD) Reader 8x speed or higher.
SVGA or higher resolution nonitor (1024x768, 256 colors).
Mouse or other pointing device.
W ndows conpatible printer. (Laser printer must have 4 MB+ of RAM.
Connection to the Internet, mninmm 56k BPS

Sof t war e

M5 W ndows 98, Mg, NT, or 2000.
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Word Processing software conpatible with M5 Wrd 97 or newer.

Latest version of: Netscape Navigator, Mcrosoft Internet
Expl orer, or other browser that supports HTM. 4.0 or higher.

El ectronic mail (E-nmmil) MAPI conpati bl e.

Virus protection software that is regularly upgraded with all
i ssued manuf acturer's updates.

1.6 RELATED | NFORMATI ON
1.6.1 QCS User Guide

After contract award, the Contractor shall download instructions for the
installation and use of QCS fromthe Government RVB Internet Wbsite; the
Contractor can obtain the current address fromthe Governnent. In case of
justifiable difficulties, the Governnent will provide the Contractor with a
CD- ROM cont ai ni ng these instructions.

1.6.2 Contractor Quality Control (CQC) Training

The use of QCS will be discussed with the Contractor's QC System Manager
during the mandatory CQC Trai ning cl ass.

1.7 CONTRACT DATABASE

Prior to the pre-construction conference, the Governnent will provide the
Contractor with basic contract award data to use for QCS. The Gover nnent
will provide data updates to the Contractor as needed, generally by files
attached to E-mail. These updates will generally consist of submittal

revi ews, correspondence status, QA comrents, and other adm nistrative and

QA dat a.
1.8 DATABASE MAI NTENANCE

The Contractor shall establish, nmaintain, and update data for the contract
in the QCS database at the Contractor's site office. Data updates to the
Government shall be submtted by E-mail with file attachnents, e.g., daily
reports, schedul e updates, paynment requests. If permtted by the
Contracting Oficer, a data diskette or CD-ROM may be used instead of
E-mai | (see Paragraph DATA SUBM SSI ON VI A COVWPUTER DI SKETTE OR CD- ROM .
The QCS dat abase typically shall include current data on the follow ng
items:

1.8.1 Administration
1.8.1.1 Contractor |nformation
The dat abase shall contain the Contractor's nane, address, tel ephone
nunbers, managenent staff, and other required items. Wthin 14 cal endar
days of receipt of QCS software fromthe Governnment, the Contractor shall
deliver Contractor administrative data in electronic format via E-mail.
1.8.1.2 Subcontractor Information
The dat abase shall contain the name, trade, address, phone nunbers, and
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other required infornation for all subcontractors. A subcontractor nust be
listed separately for each trade to be perfornmed. Each subcontractor/trade
shal | be assigned a unique Responsibility Code, provided in QCS. Wthin 14
cal endar days of receipt of QCS software fromthe Government, the
Contractor shall deliver subcontractor adnministrative data in electronic
format via E-mail.

1.8.1.3 Cor respondence

Al'l Contractor correspondence to the Government shall be identified with a
serial nunber. Correspondence initiated by the Contractor's site office
shall be prefixed with "S". Letters initiated by the Contractor's hone
(rmain) office shall be prefixed with "H'. Letters shall be nunbered
starting from0001l. (e.g., H 0001 or S-0001). The CGovernnment's letters to
the Contractor will be prefixed with "C'.

1.8.1.4 Equi pnent

The Contractor's QCS database shall contain a current |ist of equipnent
pl anned for use or being used on the jobsite, including the nbst recent and
pl anned equi pnent inspection dates.

1.8.1.5 EM 385-1-1, Corps of Engineers Safety Manual and RMS Li nkage

Upon request, the Contractor can obtain a copy of the current version of
the Safety Manual, EM 385-1-1, on CD. Data on the CD will be accessible
t hrough QCS, or in stand-al one node.

1.8.2 Fi nances
1.8.2.1 Pay Activity Data

The QCS dat abase shall include a Iist of pay activities that the Contractor
shal | develop in conjunction with the construction schedule. The sum of

all pay activities shall be equal to the total contract amount, including
nodi fications. Pay activities shall be grouped by the Contract Line Item
Nunber (CLIN), and the sumof the activities shall equal the anpbunt of each
CLIN. The total of all CLINs equals the Contract anount.

1.8.2.2 Payment Requests

Al'l progress paynent requests shall be prepared using QCS. The Contractor
shal | conplete the paynent request worksheet and include it with the
paynment request. The work conpl eted under the contract, neasured as
percent or as specific quantities, shall be updated at |east monthly.
After the update, the Contractor shall generate a paynent request report
using QCS. The Contractor shall submt the paynent requests with
supporting data by E-mail with file attachnment(s). |If permtted by the
Contracting Oficer, a data diskette may be used instead of E-nail. A

si gned paper copy of the approved paynent request is also required, which
shall govern in the event of discrepancy with the electronic version

1.8.3 Quality Control (QQ

QCS provides a neans to track inplenentation of the 3-phase QC Contro
System prepare daily reports, identify and track deficiencies, docunent
progress of work, and support other contractor QC requirenents. The
Contractor shall maintain this data on a daily basis. Entered data wll
automatically output to the QCS generated daily report. The Contractor
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shal | provide the Governnent a Contractor Quality Control (CQC) Plan within
the tine required in Section 01451, CONTRACTOR QUALITY CONTROL. Wthin
seven cal endar days of CGovernment acceptance, the Contractor shall submit a
data di skette or CD-ROM reflecting the informati on contained in the
accepted CQC Pl an: schedule, pay activities, features of work, subnitta
regi ster, QC requirenents, and equi pnent |ist.

1.8.3.1 Daily Contractor Quality Control (CQC) Reports.

CS includes the neans to produce the Daily CQC Report. The Contractor nmay
use other formats to record basic QC data. However, the Daily CQC Report
generated by QCS shall be the Contractor's official report. Data from any
suppl enental reports by the Contractor shall be summari zed and consol i dat ed
onto the QCS-generated Daily CQC Report. Daily CQC Reports shall be
submtted as required by Section 01451, CONTRACTOR QUALI TY CONTROL

Reports shall be submitted electronically to the Governnment using E-mail or
di skette within 24 hours after the date covered by the report. Use of

ei ther node of submittal shall be coordinated with the governnent
representative. The Contractor shall also provide the Governnent a signed,
printed copy of the daily CQC report.

1.8.3.2 Def i ci ency Tracki ng.

The Contractor shall use QCS to track deficiencies. Deficiencies
identified by the Contractor will be nunerically tracked using QC punch
list itenms. The contractor shall maintain a current log of its QC punch
list items in the QCS database. The Governnment will | og the deficiencies
it has identified using its QA punch list. The Government's QA punch |i st
items will be included in its export file to the Contractor. The
Contractor shall regularly update the correction status of both QC and QA
punch list itens.

1.8.3.3 Thr ee- Phase Control Meetings

The Contractor shall mmintain schedul ed and actual dates and times of
preparatory and initial control neetings in QCS.

1.8.3.4 Accident/Safety Tracking.

The Government will issue safety conments, directions, or gui dance whenever
safety deficiencies are observed. The CGovernment's safety coments will be
included in its export file to the Contractor. The Contractor shal
regul arly update the correction status of the safety coments. In

addition, the Contractor shall utilize QCS to advise the Governnent of any
accidents occurring on the jobsite. This brief supplenental entry is not
to be considered as a substitute for conpletion of mandatory reports, e.g.,
ENG Form 3394 and OSHA Form 200.

1.8.3.5 Features of Work
The Contractor shall include a conplete list of the features of work in the
(CS database. A feature of work nay be associated with nmultiple pay
activities. However, each pay activity (see subparagraph "Pay Activity
Dat a" of paragraph "Finances") will only be linked to a single feature of
wor k.

1.8.3.6 QC Requi renents
The Contractor shall develop and maintain a conplete list of QC testing,
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transferred and installed property, and user training requirenents in QCS.
The Contractor shall update all data on these QC requirenents as work
progresses, and shall pronptly provide this information to the Governnent

via QCS.
1.8.4 Submi ttal Managenent

When avail able, the Governnent will provide the initial submttal register,
ENG Form 4288, SUBM TTAL REGQ STER, in electronic format. Thereafter, the
Contractor shall maintain a conplete list of all submittals, including
conpletion of all data colums as described in Section 01330, SUBM TTAL
PROCEDURES. Dates on which submttals are received and returned by the
CGovernment will be included in its export file to the Contractor. The
Contractor shall use @S to track and transmt all submittals. ENG Form
4025, subnmittal transmittal form and the submttal register update, ENG
Form 4288, shall be produced using QCS. RVMS-Ww |l be used to update,
store and exchange subnittal registers and transmittals, but will not be
used for storage of actual subnmittals.

1.8.5 Schedul e

The Contractor shall develop a construction schedul e consisting of pay
activities, in accordance with Section 01320, PROJECT SCHEDULE, as
applicable. This schedule shall be input and nmaintained in the QCS

dat abase either manually or by using the Standard Data Exchange For nat
(SDEF) (see Section 01320 PROQJIECT SCHEDULE). The updated schedul e data
shal |l be included with each pay request subnmitted by the Contractor.

1.8.6 | mport/ Export of Data

QCS includes the ability to export Contractor data to the Governnent and to
i mport submittal register and ot her Governnent-provided data, and schedul e
dat a usi ng SDEF.

1.9 | MPLEMENTATI ON

Contractor use of QCS as described in the precedi ng paragraphs is
mandatory. The Contractor shall ensure that sufficient resources are
available to maintain its QCS database, and to provide the Government with
regul ar dat abase updates. (CS shall be an integral part of the
Contractor's managerment of quality control.

1.10 DATA SUBM SSI ON VI A COVPUTER DI SKETTE OR CD- ROM

The Government-preferred nmethod for Contractor's subm ssion of updates,
payment requests, correspondence and other data is by E-mail with file
attachment (s). For locations where this is not feasible, the Contracting
Oficer may permt use of conputer diskettes or CD-ROMfor data transfer.
Data on the disks or CDs shall be exported using the QCS built-in export
function. |If used, diskettes and CD-ROVs will be subnitted in accordance
with the follow ng:

1.10.1 File Medium

The Contractor shall submt required data on 3-1/2" doubl e-si ded

hi gh-density di skettes fornatted to hold 1.44 MB of data, capabl e of

runni ng under M crosoft Wndows 95 or newer. Alternatively, CD ROVMs may be
used. They shall conformto industry standards used in the United States.
Al data shall be provided in English.
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1.10.2 Di sk or CD- ROM Label s

The Contractor shall affix a permanent exterior |abel to each diskette and
CD-ROM submitted. The | abel shall indicate in English, the QCS file nane,
full contract nunber, project nane, project |ocation, data date, nane and
t el ephone nunber of person responsible for the data.

1.10.3 Fil e Nanes

The Government will provide the file names to be used by the Contractor
with the QCS software.

1.11 MONTHLY COCRDI NATI ON MEETI NG

The Contractor shall update the QCS dat abase each workday. At |east

nmont hly, the Contractor shall generate and submit an export file to the
CGovernment with schedul e update and progress paynent request. As required
in Contract Cl ause "Paynents", at |east one week prior to submttal, the
contractor shall neet with the Governnment representative to reviewthe
pl anned progress paynent data subm ssion for errors and om ssions.

The contractor shall make all required corrections prior to Governnent
acceptance of the export file and progress paynent request. Paynent
requests acconpani ed by inconplete or incorrect data subnmittals will be
returned. The Governnent will not process progress paynents until an
acceptabl e QCS export file is received.

1.12 NOTI FI CATI ON OF NONCOMPLI ANCE
The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the requirements of this specification. The Contractor
shal | take imredi ate corrective action after recei pt of such notice. Such
noti ce, when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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CONTRACT NO.
SUBMITTAL REGISTER PN50845/Am-0003
TITLE AND LOCATION CONTRACTOR
VEHICLE PAINT & PREP SHOP
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
Y
T c T
R L
A A O
AN S R A A
c|s S C C
T|M™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T c A C N TO APPR N TO
T|A G # A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A IV IAPPROVAL |MATERIAL| O DATE  |DATE RCD [DATE FWD|DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |[FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
@ | b © (d) € ® @) (h) @ @ () o (m) W] () ) (@ Q)

01320 |SD-01 Preconstruction Submittals

Preliminary Project Schedule 3.4.1
Initial Project Schedule 3.4.2
Periodic Schedule Updates 3.4.3
SD-06 Test Reports
Narrative Report 3.5.2
Schedule Reports 3.5.4
SD-07 Certificates
Qualifications 1.3
01330 |SD-01 Preconstruction Submittals
Submittal Reqister (ENG Form 3.2 G
4288)
Monthly updates (ENG Form 3.7.1
4288)
01430 |SD-06 Test Reports
Environmental Protection Plan G
01451 |SD-01 Preconstruction Submittals
Quality Control Plan 3.2 G

SD-07 Certificates

ICC IBC Certificates

01780 |SD-02 Shop Drawings

As-Built Drawings 1.2.1

SD-03 Product Data

As-Built Record of Equipment and

Materials

Warranty Management Plan
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TITLE AND LOCATION CONTRACTOR
VEHICLE PAINT & PREP SHOP
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o]
Y
T c T
R L
A A O
AN S R A A
c|s S C C
T|M™ S P I A T T
I I P A F o/ I I
vl E R [ o DATE FWD o MAILED
T c A C N TO APPR N TO
T|A G # A R AUTH/ CONTR/
Y| L S R T E C C
E DESCRIPTION A IV IAPPROVAL |MATERIAL| O DATE  |DATE RCD [DATE FWD|DATE RCD| O DATE |DATE RCD
N | N C P o w NEEDED | NEEDED | D OF FROM |TO OTHER |[FROM OTH| D OF FRM APPR
of|o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
@ | b © (d) € ® @) (h) @ @ () o (m) W] () ) (@ Q)

01780 | Warranty Tags

Final Cleaning 1.6

01900 |SD-01 Preconstruction Submittals
Progress Chart G
Bar Chart G

SD-02 Shop Drawings

As-Built Drawings

SD-03 Product Data

Equipment Data

Recovered Material Report

SD-06 Test Reports

Inspection of Existing Conditions

Dust Control G

Excavation/Trenching Clearance

Condition of Contractor's

Operation or Storage Area

SD-07 Certificates

Products Containing Recovered

Materials

02111 |SD-02 Shop Drawings

Surveys 1.4 G

SD-03 Product Data

Excavation and Handling Work G

Plan

Closure Report 3.9 G

SD-06 Test Reports
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o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T Mm s P A T T
I I P A F o/ I I
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o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} K 0} (m) (n) (0) (9) (a) "
02111 | Backfill 2.1 G
Surveys 1.4 G
Confirmation Sampling and 3.3 G
Analysis
Sampling of Stored Material 3.5.1 G
Sampling Liquid 3.5.2 G
Compaction 3.7.2 G
02120A|SD-03 Product Data
On-site Hazardous Waste 3.1 G
Management
Notices of Non-Compliance and
Notices of Violation
SD-06 Test Reports
Recordkeeping 3.7 G
Spill Response 3.8
Exception Reports 3.7 G
SD-07 Certificates
Qualifications 1.3
EPA Off-Site Policy 3.2.2
Management Plan 3.1.2
Shipping Documents and 3.2.3 G
Packagings Certification
02220 |SD-01 Preconstruction Submittals
Work Plan 1.8.2 G
Demolition plan 1.8.1 G
02315A]|SD-06 Test Reports
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VEHICLE PAINT & PREP SHOP
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
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o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T Mm s P A T T
I I P A F o/ I I
viT E R I E o] DATE FWD o MAILED
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T A G# A R AUTH/ CONTR/
vy | L s R T E c c
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N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERIREVIEWER| E | ACTION | AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} K 0} (m) (n) (0) (9) (a) "
02315A] Testing 3.11
02316A|SD-01 Preconstruction Submittals
Shoring and Sheeting Plan G
Dewatering Plan G
SD-06 Test Reports
Field Density Tests 3.4.3
Testing of Backfill Materials 3.4.2
02510A|SD-03 Product Data
Installation 3.1

Waste Water Disposal Method

Satisfactory Installation

SD-06 Test Reports

Bacteriological Disinfection

SD-07 Certificates

Manufacturer's Representative

Installation 3.1

02531 |SD-02 Shop Drawings

Precast concrete manhole

Metal items 2.34

Frames and covers 2.34.1
SD-03 Product Data

Pipeline materials 2.1

SD-07 Certificates

Portland Cement

Joints

02722A]|SD-03 Product Data
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02722A] Plant, Equipment, and Tools 1.6
SD-06 Test Reports
Sampling and testing 1.4
Field Density Tests 1.4.2.4
02748A]|SD-06 Test Reports
Sampling and Testing 3.7
02750 |SD-06 Test Reports
Trial Batch Reports
Mix Design
SD-07 Certificates
materials 2.1
SD-08 Manufacturer’s Instructions
Asphalt mix delivery record data
Materials and material sources
03100A|SD-03 Product Data
Form Materials 2.1
Form Releasing Agents 2.1.5
03200A]|SD-02 Shop Drawings
Reinforcement 3.1
SD-03 Product Data
Welding 1.3
SD-07 Certificates
Reinforcing Steel 2.1
03230 |SD-02 Shop Drawings
Installation Drawings 3.1.2
SD-03 Product Data
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03230 | Prestressing Method and 3.1.1
Equipment
Materials Disposition Records 3.3
Prestressing Operations Records |3.1.7
SD-06 Test Reports
Stressing Tendons and 2.1
Accessories
SD-07 Certificates
Certification of Prestressing 1.4
Technicians
03300 |SD-03 Product Data
Mixture Proportions 1.6
SD-06 Test Reports
Testing and Inspection for 3.14
Contractor Quality Control
SD-07 Certificates
Qualifications 1.4
03410A]|SD-02 Shop Drawings
Precast/Prestressed Units 1.3
SD-03 Product Data
Precast/Prestressed Units 1.3
SD-06 Test Reports
Tests 2.2
03415A]|SD-02 Shop Drawings
Erection 3.10
SD-03 Product Data
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03415A| Erection Plan 3.10.5
Design Calculations 1.3.1.3
Concrete Mixture Proportions 2.2 G
Construction Records 3.11
SD-04 Samples
Precast Panel 1.4 G
SD-06 Test Reports
Materials 2.1
Concrete 1.3.2.2
SD-07 Certificates
Cement 2.1.1
Pozzolan
Air-Entraining Admixture 2.1.2.2
Water-Reducing Admixture 2.1.2.2
Accelerating Admixture 2.1.2.2
Aggregates 2.1.2.1
Air Content 1.3.2.3
05120 |SD-02 Shop Drawings
Fabrication drawings 1.5.1
SD-03 Product Data
Shop primer 2.4
Load indicator washers 2.2.3
SD-06 Test Reports
Bolts, nuts, and washers 2.2
SD-07 Certificates
Steel 2.1
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05120 | Bolts, nuts, and washers 2.2
Shop primer 2.4
Welding electrodes and rods 2.3.1
Welding procedures and 1.5.2.1

qualifications

05400A|SD-07 Certificates

Mill Certificates

05500 |SD-02 Shop Drawings

Steel Pipe Bollards

Canopy Framing

Stainless Steel Fixed Ladder

Stainless Steel Gratings

Fiberglass Reinforced Plastic

Gratings

Stainless Steel Floor Plates

Stainless Steel Wall Panels

06100A|SD-07 Certificates

Grading and Marking 2.1.1

06200A]|SD-02 Shop Drawings

Finish Carpentry

SD-03 Product Data

Plastic laminate

SD-04 Samples

Plastic laminate

06650 |SD-02 Shop Drawings

Shop Drawings

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 8 OF 38 PAGES



CONTRACT NO.
SUBMITTAL REGISTER PN50845/Am-0003
TITLE AND LOCATION CONTRACTOR
VEHICLE PAINT & PREP SHOP
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T Mm s P A T T
I I P A F o/ I I
viT E R I E o] DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} K 0} (m) (n) (0) (9) (a) "
06650 | Installation 3.2
SD-03 Product Data
Solid polymer material 2.1
Qualifications 1.6
Fabrications 2.3
SD-04 Samples
Material 2.1
Counter Tops 2.3.6
SD-06 Test Reports
Solid polymer material 2.1
SD-07 Certificates
Fabrications 2.3
Qualifications 1.6
SD-10 Operation and Maintenance
Data
Solid polymer material 2.1
Celean-up
07212N|SD-03 Product Data
Batt insulation 2.1
Accessories 2.2
SD-08 Manufacturer’s Instructions
Insulation 3.2.1
07240 |SD-02 Shop Drawings
Shop drawings 3.3
SD-03 Product Data
Sheathing board 2.2
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07240 | Mechanical fasteners 2.3
Accessories 2.9
Base coat 2.4
Portland cement 2.5
Reinforcing fabric 2.6
Finish coat 2.7
Joint Sealant 2.10
Primer 2.8
Bond breaker 2.11
Backer Rod 2.12
Warranty 1.7
SD-04 Samples
Sample Boards 1.2.3.7 |G
Mock-up Installation of EFS 1.2.1.4
SD-05 Design Data
Wind load 1.2.1.2
Moisture analysis 1.2.4
SD-06 Test Reports
Abrasion resistance 1.2.3.1
Accelerated weathering 1.2.3.2
Impact resistance 1.2.2.3
Mildew resistance 1.2.3.3
Salt spray resistance 1.2.34
vapor transmission 1.2.4
Absorption-freeze-thaw 1.2.3.6
Flame spread
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07240 | Water penetration 1.2.1.1
Water resistance 1.2.3.5
Surface Burning Characteristics  [1.2.2.1
Radiant heat 1.2.2.2
Substrate 3.1
Wind load 1.2.1.2
SD-07 Certificates
Qualifications of EFS 1.4.1
Manufacturer
Qualification of EFS Installer 1.4.2

Qualification of Sealant Applicator [1.4.3

Qualifications of Third Party

Inspector

Inspection Check List 3.5.1

SD-08 Manufacturer’s Instructions

Installation 3.3

SD-10 Operation and Maintenance

Data

EFS 1.7

07412A]|SD-02 Shop Drawings

Metal Roofing

SD-04 Samples

Accessories 2.2
Roof Panels 2.1
Fasteners 2.3
Gaskets 2.6
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07412A] Sealant 2.5
SD-07 Certificates
Roof Panels 2.1
Installation 3.1
Accessories 2.2
Installer 1.3.3
Warranties 1.7

07520 |SD-03 Product Data

Acrylic roof coating

SD-04 Samples

Acrylic roof coating

SD-07 Certificates

Acrylic roof coating

SD-08 Manufacturer’s Instructions

Manufacturer's material safety

data sheets (MSDS)

07600 |SD-02 Shop Drawings

Gutters 3.1.9

Downspouts 3.1.10

Expansion joints

Flashing at roof penetrations 3.1.13

SD-11 Closeout Submittals

Quality Control Plan 3.4
07840A]|SD-02 Shop Drawings

Firestopping Materials 2.1

SD-07 Certificates
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07840A] Firestopping Materials 2.1
Installer Qualifications 1.5
Inspection 3.3
07900A|SD-03 Product Data
Backing 2.1
Bond-Breaker 2.2
Sealant 2.4
SD-07 Certificates
Sealant 2.4
08115 |SD-02 Shop Drawings
Doors 2.1
Frames 2.4
Accessories 2.2
SD-03 Product Data
Doors 2.1
Frames 2.4
Accessories 2.2
08210 |SD-02 Shop Drawings
Doors 2.1
SD-03 Product Data
Doors 2.1
Accessories 2.2
warranty 1.4
SD-04 Samples
Doors 2.1
08330A]|SD-02 Shop Drawings
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08330A] Approved Detail Drawings 3.1
Installation 3.1
SD-03 Product Data
Stainless Steel Overhead Rolling 2.1
Doors
SD-10 Operation and Maintenance
Data
Operation and Maintenance 1.6
Manuals
08560 |SD-02 Shop Drawings
Windows 2.2.1
SD-03 Product Data
Windows 2.2.1
Fasteners 2.4.4
Accessories 245
SD-04 Samples
Windows 2.2.1 G
SD-10 Operation and Maintenance
Data
Windows 2.2.1
08710 |SD-02 Shop Drawings
Hardware schedule 1.3 G
Keying System 2.3.5 G
SD-03 Product Data
Hardware items 2.3
SD-08 Manufacturer’s Instructions
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08710 | Installation 3.1
SD-11 Closeout Submittals
Key bitting 1.4
08810A|SD-03 Product Data
Insulating Glass 2.1
Glazing Accessories 2.4
SD-04 Samples
Insulating Glass 2.1
SD-07 Certificates
Insulating Glass 2.1
09100N]SD-02 Shop Drawings
Metal support systems 2.1
09215 |SD-03 Product Data
Gypsum base 2.1.2
Gypsum veneer plaster 2.1.3
09250 |SD-03 Product Data
Cementitious backer units 2.1.4
Water-Resistant Gypsum Backing ]12.1.2
Board
Accessories 2.1.7
SD-07 Certificates
Asbestos Free Materials 2.1
09310 |SD-03 Product Data
Tile 2.1
Setting-Bed 2.2
Mortar and Grout 2.4
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09310 |SD-04 Samples
Tile 2.1
Accessories 2.1.3
Marble Thresholds 2.5
SD-06 Test Reports
Testing
SD-07 Certificates
Tile 2.1
Mortar and Grout 2.4
09510 |SD-02 Shop Drawings
Approved Detail Drawings 1.3
SD-03 Product Data
Acoustical Ceiling Systems
SD-04 Samples
Acoustical Units 2.1
SD-06 Test Reports
Ceiling Attenuation Class and 1.3.1
Test
SD-07 Certificates
Acoustical Units 2.1
09650 |SD-02 Shop Drawings
Tile Flooring 2.1
SD-03 Product Data
Tile Flooring 2.1
Adhesive for Vinyl Composition 2.1.2
Tile
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09650 | Adhesive for Wall Base 2.1.3
SD-04 Samples
Tile Flooring 2.1 G
Wall Base 2.3 G
SD-06 Test Reports
Moisture Test 3.3
SD-08 Manufacturer’s Instructions
Tile Flooring 2.1
SD-10 Operation and Maintenance
Data
Tile Flooring 2.1
09900 |SD-03 Product Data
Coating 2.1
Manufacturer's Technical Data 2.1
Sheets
SD-04 Samples
Color 1.9 G
SD-07 Certificates
Applicator's qualifications 1.3
Qualification Testing 1.4.1.2
SD-08 Manufacturer’s Instructions
Application instructions
Mixing 3.6.2
Manufacturer's Material Safety 1.7.2
Data Sheets
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09900 |SD-10 Operation and Maintenance

Data

Coatings 2.1

10153 |SD-02 Shop Drawings

Toilet Partition System

SD-03 Product Data

Toilet Partition System

SD-04 Samples

Toilet Partition System

10201 |[SD-02 Shop Drawings

Metal Wall Louvers 2.1
SD-03 Product Data
Metal Wall Louvers 2.1
10260 |SD-02 Shop Drawings
Corner Guards 2.2
SD-03 Product Data
Corner Guards 2.2
SD-04 Samples
Finish 2.3 G
SD-06 Test Reports
Corner Guards 2.2
SD-07 Certificates
Corner Guards 2.2
10430 |SD-02 Shop Drawings
Approved Detail Drawings 3.1

SD-04 Samples
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10430 | Exterior Signs

SD-10 Operation and Maintenance

Data

Protection and Cleaning

10440 |SD-02 Shop Drawings

Detail Drawings 3.1
SD-03 Product Data

Installation 3.1
SD-04 Samples

Interior Signage 1.3 G

10505 |[SD-02 Shop Drawings

Solid plastic lockers 2.1
SD-03 Product Data

Solid plastic lockers 2.1
SD-04 Samples

Solid plastic lockers 2.1

10520 |SD-03 Product Data

Fire Extinguishers

Fire Extinquisher Cabinets

10800 |SD-03 Product Data

Finishes 2.1.2

Accessory ltems 2.2
SD-04 Samples

Finishes 2.1.2

Accessory ltems 2.2

SD-07 Certificates
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10800 | Accessory Iltems

11312 |SD-03 Product Data

Pipe and fittings

Check valves

Gate valves

Submersible sewage pumps

Pump motor

Flexible flanged coupling

SD-10 Operation and Maintenance

Data

Submersible Sewage Pumps

11502 |SD-02 Shop Drawings

Paint spray booth

Air intake system

Exhaust system with 3-stage paint

arrestor filter system

Electric automatic roll-up metal

doors with manual override

Lighting system

Breathing air supply system and

piping to paint booth

Compressed (service) air supply

piping to paint booth

Electrical Controls, Alarms &

Starter Disconnect
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11502 | Two-stage air makeup pocket salt

filter and paint booth ceiling air

makeup filter system

Electrical Distribution System

SD-03 Product Data

Paint Spray Booth

Air Intake System

Exhaust System with 3-stage

Paint arrestor Filter system

Electric Automatic Roll-up Metal

Doors with manual override

Lighting System

Breathing Air Supply System,

purifiers, carbon monoxide monitdr

alarm, filter, and hoses

Spare Parts Data

Posted Instructions

Verification of Dimensions

System Performance Test

Demonstrations

SD-05 Design Data

Paint Spray Booth - Side-Draft

Calculations

SD-06 Test Reports

System Performance Tests
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11502 |SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals

11503 |SD-02 Shop Drawings

Abrasive Blast Room

Recovery System

Equipment Room

Dust Collector

Salt Filter Air Makeup System and

Ductwork

Air Intake System

SD-03 Product Data

Dust Collector

Recovery System

Abrasive Reclaim Machine

Blast Machine

Operator Safety Gear

Storage Hopper

Spare Parts Data

Posted Instructions

Verification of Dimensions

System Performance Test

Demonstrations

SD-05 Design Data

Dust Collector
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11503 | Grit recovery system

Abrasive reclaim machine

Blast machine

Abrasive Calculations

SD-06 Test Reports

System Performance Tests

SD-07 Certificates

Abrasive Blast System

SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals

11504 |SD-02 Shop Drawings

Hydro Blast System

Residue Collector

SD-03 Product Data

Spare Parts Data

Posted Instructions

Verification of Dimensions

System Performance Test

Demonstrations

SD-06 Test Reports

System Performance Tests

SD-07 Certificates

Hydro Blast System
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11504 |SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals

11505 |SD-03 Product Data

Metalization Booth (acoustical)

Make up air system

Dust Collector

Electric acoustical automatic

Roll-up Metal Doors with manual

override

Lighting System

Breathing Air purifiers and supply

air piping to Metalization Booth

Compressed (Service) Air Supply

Piping to Paint Booth

Electrical Controls, Alarms &

Starter Disconnect

Two-stage Air Makeup Pocket

Salt Filter and Metalization Booth

Air Makeup Filter System

Spare Parts Data

Posted Instructions

Verification of Dimensions

System Performance Test

Demonstrations
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11505 |SD-05 Design Data

Metalization Booth - Ventilation

Calculations

SD-06 Test Reports

System Performance Tests

Metalization Booth

Dust Collector

Breathing Air Supply System,

purifiers, carbon monoxide monitdr

alarm, filter, and hoses

SD-07 Certificates

Metalization Booth

Dust Collector

SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals

Metalization Booth

Dust Collector

Electrical Controls, Alarms &

Starter Disconnect

Electric acoustical automatic

Roll-up Metal Doors with manual

override

Posted Operating Instructions

12490A|SD-02 Shop Drawings
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12490A| Approved Detail Drawings 3.1
SD-03 Product Data
Window Treatments 3.1
Hardware 1.3
SD-04 Samples
Window Treatments 3.1
13080 |SD-02 Shop Drawings
Bracing 3.1
Resilient Vibration Isolation 3.4
Devices
Equipment Requirements 1.4
SD-03 Product Data
Bracing 3.1
Equipment Requirements 1.4
13281A|SD-03 Product Data
Materials and Equipment 1.18
Expendable Supplies 1.19
Qualifications 1.5 G
SD-06 Test Reports
Pressure Differential Log 3.1.3
Licences, Permits, and G
Notifications
Accident Prevention Plan (APP) 1.7 G
Sampling and Analysis 1.13 G
Clearance Report 3.7 G
13286N|SD-07 Certificates
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13286N| Qualifications of CIH 1.8.1 G
Training Certification 1.8.1 G
PCB and Lamp Removal Work 1.8.2 G
Plan

PCB and Lamp Disposal Plan 1.8.3 G
SD-11 Closeout Submittals

Transporter certification 3.5.2 G

Certification of Decontamination |3.2.4

Certificate of Disposal and/or 3.5.2.1
recycling

Testing results
13851A|SD-02 Shop Drawings

Fire Alarm Reporting System 1.4.1 G
SD-03 Product Data

Storage Batteries 2.2 G

Voltage Drop G

Special Tools and Spare Parts 2.7.3 G

Technical Data and Computer 1.5 G

Software

Training 3.6 G

Testing 3.5 G
SD-06 Test Reports

Testing 3.5 G
SD-07 Certificates

Equipment G

Qualifications 1.3.7 G
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13851A|SD-10 Operation and Maintenance
Data
Technical Data and Computer 1.5 G
Software
13920A|SD-02 Shop Drawings
Installation Requirements 3.3 G
As-Built Drawings G
SD-03 Product Data
Fire Pump Installation Related 3.1 G
Submittals
Installation Requirements 3.3 G
Spare Parts G
Preliminary Test 3.8.2 G
System Diagrams G
Fire Protection Specialist 1.9 G
Manufacturer's Representative 1.10 G
Field Training 3.10 G
Final Acceptance Test 3.8.3 G
SD-06 Test Reports
Preliminary Test 3.8.2 G
Final Acceptance Test 3.8.3 G
SD-07 Certificates
Qualifications of Installer G
Fire Protection Specialist 1.9 G
SD-10 Operation and Maintenance
Data

SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 28 OF 38 PAGES



CONTRACT NO.
SUBMITTAL REGISTER PN50845/Am-0003
TITLE AND LOCATION CONTRACTOR
VEHICLE PAINT & PREP SHOP
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AlN s R A A
c| s s c c
T Mm s P A T T
I I P A F o/ I I
viT E R I E o] DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A Y IAPPROVAL |MATERIAL| O DATE |DATE RCD |DATE FWD|DATE RCD| O DATE |DATE RCD
N[N c P o w NEEDED | NEEDED | D OF FROM |TO OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWERI|REVIEWER| E | ACTION AUTH REMARKS
(@ | () (d) (e) M (9) (h) 0} 0} K 0} (m) (n) (0) (9) (a) "
13920A| Fire Pumps 3.8.2 G
13930A|SD-02 Shop Drawings
Shop Drawings 1.12 G
As-Built Drawings 3.11 G
SD-03 Product Data
Fire Protection Related Submittals |3.1 G
Sway Bracing 3.4.1 G
Materials and Equipment 2.3 G
Hydraulic Calculations 1.7 G
Spare Parts 1.11 G
Preliminary Tests 3.10 G
Final Acceptance Test 3.11 G
On-site Training 3.12 G
Fire Protection Specialist 1.8 G
Sprinkler System Installer 1.9 G
SD-06 Test Reports
Preliminary Test Report 3.11 G
Final Acceptance Test Report 3.11 G
SD-07 Certificates
Inspection by Fire Protection 3.3 G
Specialist
SD-10 Operation and Maintenance
Data
Operating and Maintenance 3.12 G
Instructions

15070A|SD-02 Shop Drawings
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15070A| Coupling and Bracing 3.1
Flexible Couplings or Joints 3.3
Equipment Requirements 1.3
Contractor Designed Bracing 1.2.4
SD-03 Product Data
Coupling and Bracing 3.1
Equipment Requirements 1.3
Contractor Designed Bracing 1.2.4
SD-07 Certificates
Flexible Ball Joints 2.2
15080A|SD-02 Shop Drawings
Mica Plates 3.2.24
SD-03 Product Data
General Materials 2.1
SD-04 Samples
Thermal Insulation Materials
15182A|SD-02 Shop Drawings
Refrigerant Piping System 2.3
SD-03 Product Data
Materials and Equipment 2.1
Spare Parts 1.6.3
Qualifications 1.3
Refrigerant Piping Tests 3.3
Demonstrations 3.4
Verification of Dimensions 1.6.1
SD-06 Test Reports
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15182A| Refrigerant Piping Tests 3.3
SD-07 Certificates
Service Organization 2.1
SD-10 Operation and Maintenance
Data
Operation Manual 3.3
Maintenance Manuals 3.4
15400A|SD-02 Shop Drawings
Plumbing System 3.8.1
Electrical Work 1.4
SD-03 Product Data
Welding 1.5.1
Plumbing Fixture Schedule 3.9
Vibration-Absorbing Features 3.4
Plumbing System 3.8.1

SD-06 Test Reports

Tests, Flushing and Disinfection [3.8

Test of Backflow Prevention 3.8.1.1
Assemblies
SD-07 Certificates
Materials and Equipment 1.3
Bolts 2.1.1
SD-10 Operation and Maintenance
Data
Plumbing System 3.8.1

15700A|SD-02 Shop Drawings
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15700A| Drawings

SD-03 Product Data

Unitary Equipment, Rooftop 2.4
Package System (RTU-1)
Unitary Equipment, Rooftop 2.5

Package System (RTU-2)

Spare Parts Data

Posted Instructions 3.5
Verification of Dimensions 15.1
System Performance Tests 3.4
Demonstrations 3.5

SD-06 Test Reports

Refrigerant Tests, Charging, and |3.3

Start-Up

System Performance Tests 3.4

SD-07 Certificates

Unitary Equipment, Rooftop 2.4

Package System (RTU-1)

Unitary Equipment, Rooftop 2.5

Package System (RTU-2)

Service Organization 2.1

SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals 3.5

15895 |SD-02 Shop Drawings
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15895 | Drawings 3.1.4
Installation 3.1
SD-03 Product Data
Components and Equipment 2.1
Test Procedures
Welding Procedures
Diagrams 3.1
Manufacturer's Exerience
Welded Joints
Performance Tests 3.4
Field Training 3.6
SD-06 Test Reports
Performance Tests 3.4
Testing, Adjusting, and Balancing [3.3
SD-07 Certificates
Bolts
SD-10 Operation and Maintenance
Data
Operating and Maintenance 3.6
Instructions
15950A|SD-02 Shop Drawings
Drawings 1.3.2
SD-03 Product Data
HVAC Control System 1.5
Service Organizations 2.1
Equipment Compliance Booklet 1.6
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15950A| Commissioning Procedures 3.4
Performance Verification Test 1.6

Procedures

Training Course Requirements 3.6.1

SD-06 Test Reports

Commissioning Report 3.5.3

Performance Verification Test 3.5.3

SD-07 Certificates

Air Storage Tank

SD-10 Operation and Maintenance

Data

Operation Manual 1.5

Maintenance and Repair Manual [1.6

15990A|SD-02 Shop Drawings

TAB Schematic Drawings and 3.3

Report Forms

SD-03 Product Data

TAB Related HVAC Submittals 3.2

TAB Procedures 3.5.1
Calibration 1.4
Systems Readiness Check 3.5.2
TAB Execution 3.5.1
TAB Verification 3.54
SD-06 Test Reports
Design Review Report 3.1
Systems Readiness Check 3.5.2
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15990A| TAB Report 3.5.3
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SD-07 Certificates
Ductwork Leak Testing 3.4
TAB Firm 1.5.1
TAB Specialist 1.5.2
15995A|SD-03 Product Data
Commissioning Team 3.1
Tests 3.2
Pre-Commissioning Checks 3.2.1
SD-06 Test Reports
Test Reports 3.2
16070A|SD-02 Shop Drawings
Lighting Fixtures in Buildings 3.2
Equipment Requirements 1.4
SD-03 Product Data
Lighting Fixtures in Buildings 3.2
Equipment Requirements 1.4
Contractor Designed Bracing 1.34
16375A|SD-02 Shop Drawings
Electrical Distribution System 3.10.3
As-Built Drawings
SD-03 Product Data
Fault Current Analysis 2.17.4
Protective Device 2.17
Coordination Study 2.17.5
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16375A| Nameplates 2.2
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General Installation Requirements {3.1

SD-06 Test Reports

Factory Tests 2.16

Field Testing 3.10

Operating Tests 3.10.8

Cable Installation 3.2.14
SD-07 Certificates

Material and Equipment 2.1

Cable Joints 3.3

Cable Installer Qualifications

SD-10 Operation and Maintenance

Data

Electrical Distribution System 3.10.3

16415A|SD-02 Shop Drawings

Interior Electrical Equipment

SD-03 Product Data

Fault Current and Protective

Device Coordination Study

Manufacturer's Catalog

Material, Equipment, and Fixture

Lists
Installation Procedures
As-Built Drawings 1.2.6
Onsite Tests 3.20.2
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16415A|SD-06 Test Reports
Factory Test Reports
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SD-07 Certificates
Materials and Equipment 1.4
16528A|SD-02 Shop Drawings
Lighting System 1.3.1

Detail Drawings

As-Built Drawings

SD-03 Product Data

Equipment and Materials 1.34

Spare Parts

SD-06 Test Reports

Operating Test 3.6.1

Ground Resistance

Measurements

SD-10 Operation and Maintenance

Data

Lighting System 1.3.1

16710A|SD-02 Shop Drawings

Premises Distribution System 1.7

Installation 3.1

SD-03 Product Data

Record Keeping and

Documentation
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SD-06 Test Reports
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SD-07 Certificates
Premises Distribution System 1.7
Materials and Equipment 2.1
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Installation 3.1
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Spare Parts
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SECTI ON 02111

EXCAVATI ON AND HANDLI NG OF CONTAM NATED MATERI AL

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi c designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's
ASTM D 698 (1991; R 1998) Laboratory Conpaction

Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/cu. ft. (600
KN-micu. m))

ASTM D 1556 (2000) Density and Unit Wight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2487 (2000) dassification of Soils for

Engi neeri ng Purposes (Unified Soil
Cl assification Systen)

ASTM D 2922 (1996el1) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
( Shal | ow Dept h)

ASTM D 5434 (1997) Standard Guide for Field Logging of
Subsurface Expl orations of Soil and Rock

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

40 CFR 302 Desi gnati on, Reportable Quantities, and
Noti fi cati on

29 CFR 1926 Saf ety and Health Regul ations for
Construction

U S. ARWY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (2003) U. S. Arny Corps of Engineers Safety
and Heal th Requi renments Manual
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1

1

2 MEASUREMENT AND PAYMENT
2.1 Measur enment

Measur enent for excavation and on-site transportation shall be based on the
actual nunber of cubic neters of contam nated nmaterial in-place prior to
excavation. Determination of the volunme of contaninated nmaterial excavated
shal | be based on cross-sectional volume determ nation reflecting the
differential between the original elevations of the top of the contam nated
material and the final elevations after renpoval of the contani nated
material. Measurenent for backfilling of excavated areas shall be based on
i n-place cubic neters of conpacted fill. Measur enent for construction of
stockpil e areas shall be based on the nunber of square neters of stockpile
i ner constructed.

. 2.2 Payment

.2.2.1 Excavati on and Transportation

Conpensation for excavation and onsite transportati on of contani nated
material will be paid as a unit cost. This unit cost shall include any
other itens incidental to excavation and handling not defined as having a
specific unit cost.

.2.2.2 Backfilling
Conpensation for backfill soil, transportation of backfill, backfill soi
condi tioning, backfilling, compaction, and geotechnical testing will be

paid as a single unit cost.

.2.2.3 St ockpi i ng
Conpensation for construction of stockpile areas will be paid for as a unit
cost. This unit cost shall include all aspects of grading, preparation,

handl i ng, pl acenent, maintenance, renoval, treatment, and di sposal of
stockpile cover materials and |iner materials and all other itens
i ncidental to construction of stockpil es.

.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Surveys; G

Separate cross-sections of each area before and after excavation
and after backfilling.

SD- 03 Product Data
Excavati on and Handling Wrk Plan; G
Work Plan within 30 cal ender days after notice to proceed. No

work at the site, with the exception of site inspections and
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1

surveys, shall be perforned until the Work Plan is approved. The
Contractor shall allow 30 cal ender days in the schedule for the

CGovernment's review. No adjustnment for time or noney will be nade
if resubmttals of the Woirk Plan are required due to deficiencies
inthe plan. At a mininum the Wrk Plan shall include:

a. Schedule of activities.

b. Method of excavation and equi pnent to be used.
c. Shoring or side-wall slopes proposed.

d. Dewatering plan

e. Storage nethods and locations for liquid and solid
contani nated materi al .

f. Borrow sources and haul routes.
g. Decontam nation procedures.
h. Spill contingency plan.

Cl osure Report; G

Ten copies of the Cosure Report within 30 cal ender days of work
conpletion at the site.

SD-06 Test Reports

Backfill; G

Surveys; G

Confirmati on Sanpling and Analysis; G
Sanpling of Stored Material; G
Sanpling Liquid; G

Conpaction; G

Test results.
4 SURVEYS

Surveys shall be perforned inmediately prior to and after excavation of
contami nated material to determine the volume of contam nated materi al
renoved. Surveys shall also be perfornmed i mediately after backfill of
each excavation. The Contractor shall provide cross-sections on 3 neter
intervals and at break points for all excavated areas. Locations of
confirmati on sanples shall also be surveyed and shown on the draw ngs.

.5 REGULATORY REQUI REMENTS

.5.1 Permts and Li censes

The Contractor shall obtain required federal, state, and | ocal USAKA/ RTS
permts for excavation and storage of contaminated material. Permts shal
be obtained at no additional cost to the Governnent.

.5.2 Al r Em ssions

Air em ssions shall be npbnitored and controlled in accordance with Section

SECTI ON 02111 Page 5
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01430 ENVI RONMENTAL PROTECTI ON
1.6 DESCRI PTI ON OF WORK

The work shall consist of excavation and tenporary storage of an unknown

quantity of contaminated material. Based on past excavations in the
project area, contaminated material nay be encountered during excavation
work required to renove the existing fuel line. The Contracting Oficer

shall be notified within 24 hours, and before excavation, if contam nated
material is discovered that has not been previously identified or if other
di screpanci es between data provi ded and actual field conditions are

di scovered. Backfill material is not available onsite. Gound water is
approxi nately one to 2 neters bel ow pre-excavati on ground surface.

1.7 CHEM CAL TESTI NG

Requi red sampling and chemi cal analysis shall be conducted in accordance
wi th paragraph entitled "SAMPLI NG' herei nbel ow.

1.8 SCHEDULI NG

The Contractor shall notify the Contracting Oficer 10 cal ender days prior
to the start of excavation of contami nated material. The Contractor shal
be responsible for contacting regulatory agencies in accordance with the
applicabl e reporting requirenents.

PART 2 PRODUCTS
2.1 BACKFI LL

Backfill material shall be obtained fromoffsite sources approved by the
Contracting Oficer. Backfill shall be classified in accordance with ASTM
D 2487 as GW G, GM GC, SW SP, SM SC, M, MH, CL, or CH and shall be
free fromroots and other organic matter, trash, or debris. Backfil
material shall be tested for the parameters |listed bel ow at a frequency of
once per 3000 cubic neters. A mninmumof one set of classification tests
shal | be perfornmed per borrow source. One backfill sanple per borrow
source shall also be collected and tested for the chem cal paraneters
listed bel ow.

Physi cal Paraneter Criteria Test Met hod
Grain Size USAKA/ RTS ASTM D 422
Conpacti on USAKA/ RTS ASTM D 698
Cheni cal Paraneter Test Frequency Criteria
TPH, RCRA 8 netal s One per source USAKA/ RTS
PAH, PCB
Backfill shall not be used until borrow source chem cal and physical test

results have been subnmitted and approved.

2.2 SPI LL RESPONSE NMATERI ALS

The Contractor shall provide appropriate spill response materials
i ncluding, but not linmted to the foll owi ng: containers, adsorbents,
shovel s, and personal protective equipnent. Spill response materials shal

SECTI ON 02111 Page 6
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be available at all tinmes when contam nated naterial s/wastes are being
handl ed or transported. Spill response naterials shall be conpatible with
the type of materials and contam nants bei ng handl ed.

PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES AND UTI LI TI ES

No excavation shall be perfornmed until site utilities have been field

| ocated. The Contractor shall take the necessary precautions to ensure no
damage occurs to existing structures and utilities. Damage to existing
structures and utilities resulting fromthe Contractor's operations shal

be repaired at no additional cost to the Governnent. UWilities encountered
that were not previously shown or otherw se |ocated shall not be disturbed
wi t hout approval fromthe Contracting O ficer.

3.2 CONTAM NATED MATERI AL REMOVAL
3.2.1 Excavati on

Areas of contam nation shall be excavated to the depth and extent shown on
t he drawi ngs and not nmore than 300 nm beyond the depth and extent shown on
the drawi ngs unl ess directed by the Contracting O ficer. Excavation shal
be performed in a nanner that will limt spills and the potential for
contami nated material to be nmixed with uncontami nated material. An
excavation | og describing visible signs of contam nation encountered shal
be mmi ntai ned for each area of excavation. Excavation |ogs shall be
prepared in accordance with ASTM D 5434.

3.2.2 Shori ng

If workers nust enter the excavation, it shall be eval uated, shored, sloped
or braced as required by EM 385-1-1 and 29 CFR 1926 section 650.

3.2.3 Dewat eri ng

Surface water shall be diverted to prevent entry into the excavation

Dewat ering shall be limted to that necessary to assure adequate access, a
saf e excavation, prevent the spread of contam nation, and to ensure that
conpaction requirements can be nmet. No dewatering shall be performed

wi t hout prior approval of the Contracting Oficer.

3.3 CONFI RVATI ON SAVPLI NG AND ANALYSI S

The Contracting O ficer shall be present to inspect the renoval of

contam nated material fromeach site. After all material suspected of
bei ng cont am nated has been renoved, the excavation shall be exam ned for
evi dence of contamination. |If the excavation appears to be free of

contam nation, field analysis shall be used to determ ne the presence of
total petrol eum hydrocarbons (TPH) contam nati on using i mmunoassay field
kits. Excavation of additional material shall be as directed by the
Contracting Officer. After all suspected contam nated material is renoved,
confirmati on sanpl es shall be collected and anal yzed for the foll ow ng
cont ami nants:

Chem cal Paraneter Action Level

TPH USAKA/ RTS

SECTI ON 02111 Page 7
( Am 0003)



VEHI CLE PAI NT & PREP SHCP PN50845
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

Sanpl es shall be collected at a frequency of one per 9 square neters from
the bottom and each of the side walls or as directed by the Contracting
Oficer. A mnimmof one sanple shall be collected fromthe bottom and
each side wall of the excavation. Based on test results, the Contractor
shal | propose any additional excavation which may be required to remove
materi al which is contanmi nated above action levels. Additional excavation
shal | be subject to approval by the Contracting Oficer. Locations of
sanpl es shall be marked in the field and docunented on the as-built

dr awi ngs.

3.4 CONTAM NATED MATERI AL STORAGE

Mat erial shall be placed in tenmporary storage i nmedi ately after excavati on.
The foll owi ng paragraphs describe acceptable nethods of nmaterial storage.
Storage units shall be in good condition and constructed of materials that
are conpatible with the material or liquid to be stored. If multiple
storage units are required, each unit shall be clearly labeled with an
identification number and a witten |og shall be kept to track the source
of contaminated material in each tenporary storage unit.

3.4.1 St ockpi | es

St ockpi l es shall be constructed to isolate stored contamninated materi al
fromthe environnment. The nmaxi mum stockpile size shall be 1,000 cubic
nmeters. Stockpiles shall be constructed to include:

a. A chemcally resistant geonenbrane |liner free of holes and other
damage. Non-reinforced geonmenbrane liners shall have a m ni mum
t hi ckness of 0.5 mm Scrimreinforced geomenbrane |iners shal
have a m ni mum wei ght of 20 kg/ 100 square neters. The ground
surface on which the geonenbrane is to be placed shall be free of
rocks greater than 12 mmin dianeter and any ot her object which
coul d damage the nenbrane.

b. Ceonenbrane cover free of holes or other danage to prevent
precipitation fromentering the stockpile. Non-reinforced
geonenbrane covers shall have a m ni mumthickness of 0.25 mMm
Scrimrei nforced geonenbrane covers shall have a m ni mum wei ght of
13 kg/ 100 square meters. The cover material shall be extended
over the berns and anchored or ballasted to prevent it from being
renoved or damaged by wi nd.

c. Berns surrounding the stockpile, a mninmumof 300 nmin height.
Vehi cl e access points shall also be berned.

d. The liner systemshall be sloped to allow collection of |eachate.
Storage and renmoval of liquid which collects in the stockpile, in
accordance with paragraph Liquid Storage.

3.4.2 Rol I -OFf Units

Rol | -of f units used to tenmporarily store contamnated material shall be
water tight. A cover shall be placed over the units to prevent
precipitation fromcontacting the stored material. The units shall be

| ocated at USAKA/ RTS-desi gnhated areas. Liquid which collects inside the
units shall be renmoved and stored in accordance w th paragraph Liquid

St or age.
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3.4.3 Liquid Storage
Liquid collected from excavati ons and stockpiles shall be tenporarily
stored i n USAKA-approved tanks or barrels. Liquid storage containers shal
be water-tight and shall be |ocated at USAKA-desi gnated area(s).

3.5  SAMPLI NG

3.5.1 Sanpling of Stored Materia

Sanpl es of stored material shall be collected at a frequency of once per
one cubic meter. Sanples shall be tested for the follow ng:

Chem cal Paraneter Action Level

TPH as i ndi cat or conpound USAKA

Stored material with contam nant |evels that exceed the action |evels shal
be treated offsite. Analyses for contaninated naterial to be taken to an
offsite treatment facility shall conformto | ocal, USAKA/ KMR and federa
criteria as well as to the requirements of the treatnent facility.
Docurent ati on of all anal yses perforned shall be furnished to the
Contracting Oficer. Additional sanpling and anal yses to the extent
required by the approved offsite treatnment, storage or disposal (TSD)
facility shall be the responsibility of the Contractor and shall be subject
to approval by the Contracting Officer. Treatment plan shall be submitted
to and approved by USAKA Environnental O fice.

3.5.2 Sanpl i ng Liquid
Liquid collected fromexcavations, storage areas, and decontamn nation
facilities shall be sanpled at a frequency of once for every 2,000 L of

liquid collected. Sanples shall be tested for the foll ow ng:

Chem cal Paraneter Action Level

TPH as i ndi cat or conpound USAKA

Liquid with contam nant |evels that exceed action |evels shall be treated
offsite. Analyses for contanmnated liquid to be taken to an offsite
treatment facility shall conformto |l ocal, USAKA/KMR and federal criteria
as well as to the requirenents of the treatnent facility. Docunentation of
all anal yses performed shall be furnished to the Contracting O ficer.
Addi ti onal sanpling and analysis to the extent required by the approved
offsite treatment, storage or disposal (TSD) facility receiving the
material shall be the responsibility of the Contractor and shall be subject
to approval by the Contracting Officer. Treatnment plan shall be subnmitted
to and approved by USAKA Environnental O fice.

3.5.3 Sanpl i ng Beneath Storage Units

Sanpl es from beneath each storage unit shall be collected prior to
construction of and after renpval of the storage unit. Sanples shall be
collected at a frequency of one per each one square neter froma depth
interval of 0 to 0.15 mand shall be tested for the foll ow ng:
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Chem cal Paraneter Action Level

TPH as i ndi cat or conpound USAKA

Based on test results, soil which has beconme contam nated above action

| evel s shall be renpved as directed by the Contracting Oficer.
Cont am nated material which is renoved from beneath the storage unit shal
be handl ed i n accordance with paragraph Sanpling of Stored Material. As
directed by the Contracting O ficer and based on field observations and/or
testing, additional sanpling and testing shall be perforned to verify areas
of contami nati on found beneath stockpiles have been cl eaned up to bel ow
action |evels.

3.6 SPILLS

In the event of a spill or release of a hazardous substance (as desi gnated
in 40 CFR 302), pollutant, contaminant, or oil (as governed by the G|

Pol lution Act (OPA), 33 U.S.C. 2701 et seq.), the Contractor shall notify
the Contracting Officer inmrediately. |If the spill exceeds the reporting
threshol d, the Contractor shall follow the pre-established procedures as
described in the Base Wde Contingency Plan for inmediate reporting and
contai nnent. | nmediate containnent actions shall be taken to minimze the
effect of any spill or leak. deanup shall be in accordance with
applicabl e federal, USAKA/ KMR, and |local regulations. As directed by the
Contracting Oficer, additional sanpling and testing shall be performed to
verify spills have been cleaned up. Spill cleanup and testing shall be
done at no additional cost to the Government.

3.7 BACKFI LLI NG
3.7.1 Confirmati on Test Results

Excavati ons shall be backfilled i mediately after all contam nated
materi al s have been renoved and confirmation test results have been
approved. Backfill shall be placed and conpacted to the |ines and grades
shown on the draw ngs.

3.7.2 Conpacti on

Approved backfill shall be placed in lifts with a nmaxi num | oose thickness
of 200 nm Soil shall be conpacted to 90 percent of ASTM D 698 naxi mum dry
density. Density tests shall be performed at a frequency of once per 930
square meters per lift. A mnimmof one density test shall be performnmed
on each lift of backfill placed. Field in-place dry density shall be
determ ned in accordance with ASTM D 1556, ASTM D 2167, or ASTM D 2922. |If
ASTM D 2922 is used, a minimumof one in ten tests shall be checked using
ASTM D 1556 or ASTM D 2167. Test results from ASTM D 1556 or ASTM D 2167
shall govern if there is a discrepancy with the ASTM D 2922 test results.

3.8 DI SPOSAL REQUI REMENTS

O fsite disposal of contami nated nmaterial shall be in accordance with
Section 02120A TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS

3.9 CLOSURE REPORT

Ten copies of a Cosure Report shall be prepared and subnmitted within 30
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cal ender days of conpleting work at the site. The report shall be | abeled
with the contract nunber, project name, |ocation, date, nane of genera
contractor, and the Corps of Engineers District contracting for the work.
The C osure Report shall include the following information as a nini mum

a.

A cover letter signed by a responsible conpany official certifying
that all services involved have been perforned in accordance with
the ternms and conditions of the contract docunents and regul atory
requi renents.

A narrative report including, but not limted to, the foll ow ng:
(1) site conditions, ground water elevation, and cleanup criteria;
(2) excavation | ogs;

(3) field screening readings;

(4) quantity of materials renpved fromeach area of contam nation
(5) quantity of water/product rempoved during dewatering;

(6) sampling locations and sanpling net hods;

(7) sanple collection data such as tinme of collection and net hod
of preservation;

(8) sanpl e chain-of-custody forns; and
(9) source of backfill.
Copi es of all chem cal and physical test results.

Copies of all manifests and | and di sposal restriction
notifications.

Copies of all certifications of final disposal signed by the
responsi bl e disposal facility official

Waste profile sheets.

Scal e drawi ngs showing limts of each excavation, limts of

contam nation, known underground utilities within 15 m of
excavation, sanple locations, and sanple identification nunbers.
On-site stockpile, storage, treatnent, |oading, and di sposal areas
shall al so be shown on the draw ngs.

Pr ogress Phot ographs. Col or phot ographs shall be used to docunent
progress of the work. A mnimmof four views of the site show ng
the location of the area of contamination, entrance/exit road, and
any other notable site conditions shall be taken before work
begins. After work has been started, activities at each work

| ocation shall be photographically recorded daily. Photographs
shall be a mnimmof 76.2 x 127.0 mm and shal | incl ude:

(1) Soil removal and sanpling

(2) Dewatering operations.

SECTI ON 02111 Page 11
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(3) Unanticipated events such as spills and the discovery of
additional contam nated materi al

(4) Contam nated naterial /water storage, handling, treatnent, and
transport.

(5) Site or task-specific enployee respiratory and persona
protection.

(6) Fill placenent and grading.

(7) Post-construction photographs. After conpletion of work at
each site, the Contractor shall take a m nimum of four views of
each excavation site.

A digital version of all photos shown in the report shall be included with
the C osure Report. Photographs shall be a mninumof 76 nm by 127 mm and
shal | be nounted back-to-back in double face plastic sleeves punched to fit
standard three ring binders. Each print shall have an information box
attached. The box shall be typewitten and arranged as foll ows:

Proj ect Nane: Direction of View
Locati on: Dat e/ Ti me:
Phot ograph No. : Description of View

-- End of Section --
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SECTI ON 09215

VENEER PLASTER

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM C 475/ C 475M (2002) Joint Conpound and Joint Tape for
Fi ni shi ng Gypsum Board
ASTM C 587 (2002) Gypsum Veneer Pl aster
ASTM C 588/ C 588M (2001; Rev. A) Gypsum Base for Veneer
Pl asters
ASTM C 645 (2000) Nonstructural Steel Fram ng Menbers
ASTM C 754 (2000) Installation of Steel Fram ng

Menbers to Receive Screw Attached Gypsum
Panel Products

ASTM C 843 (1999) Application of Gypsum Veneer Pl aster

ASTM C 844 (1999) Application of Gypsum Base to
Recei ve Gypsum Veneer Pl aster

ASTM C 954 (2000) Steel Drill Screws for the
Application of Gypsum Panel Products or
Metal Pl aster Bases to Steel Studs from
0.033 in. (0.84 mm to 0.112 in. (2.84 mm
i n Thi ckness

ASTM C 1002 (2001; Rev. A) Steel Drill Screws for the
Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM D 3678 (1997) Rigid Poly (Vinyl Chloride) (PVQ
Interior-Profile Extrusions

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

.2 GENERAL REQUI REMENTS

Except where otherw se indicated or specified, conformto ASTM C 843 and
ASTM C 844. Apply the gypsum veneer plaster as a one coat system over a
speci al gypsum base. The veneer plaster, gypsum base, and joint

rei nforcement shall be products of the sane nmanufacturer. The extent and
| ocation of veneer plaster shall be as shown on the draw ngs.
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1

3 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the subnittal for the
CGovernment. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Gypsum base
Gypsum veneer pl aster

Descriptive data and installation instructions.

.4 DELI VERY AND STORACE

Deliver and store plaster materials in the manufacturer's original unopened
containers. Store materials off the ground within a conmpletely encl osed
structure or enclosed within a weathertight covering. Store gypsum base
and gypsum backi ng board flat to prevent warping and protect from excessive
exposure to sunlight.

.5 SCHEDULI NG

Conmence application only after the area schedul ed for veneer plaster work
is conpletely weathertight. The ventilating and air-conditioning systens
shoul d be complete and in operation prior to application of the plaster

I f the mechani cal system cannot be activated before veneer plastering is
begun, the plastering may proceed in accordance with an approved plan to
mai ntain the environnental conditions specified below Apply plaster prior
to the installation of finish flooring and acoustic ceiling.

.6 ENVI RONMVENTAL REQUI REMENTS

Do not expose the gypsum base to excessive sunlight prior to plaster
application, as bond failure of the plaster may result. Mintain a

conti nuous uni formtenperature of not |ess than 15 degrees C and not nore
than 27 degrees C for at |east one week prior to the application of veneer
pl aster, while the plastering is being done, and for at |east one week
after the plaster is set. Shield air supply and distribution devices to
prevent any uneven flow of air across the plastered surfaces. Provide
ventilation to exhaust nmoist air to the outside during plaster application
and set, and until plaster is dry. 1In glazed areas, keep w ndows open top
and bottomor side to side 75 to 100 mm For encl osed areas | acking
natural ventilation, provide tenporary nechani cal nmeans for ventilation

In ungl azed areas subjected to hot, dry winds or tenperature differentials
fromday to night of 15 degrees C or nobre, screen openings with cheesecloth
or simlar materials. Avoid rapid drying. During periods of |ow indoor
hum dity, provide minimumair circulation follow ng plastering and unti

pl aster is dry.
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PART 2 PRODUCTS

2.1 MATERI ALS
Conformto the requirenents specified below. M scellaneous itemnms not
ot herwi se specified shall be as recomrended by the veneer plaster system
manuf acturer and approved prior to use. Powder driven fasteners nmay be
used only when approved in witing. Veneer plaster shall be Cass A B, or
C finish when tested in accordance with ASTM E 84.

2.1.1 Steel Framing, Furring, and Related Itens
ASTM C 645.

2.1.2 Gypsum Base
ASTM C 588/ C 588M Type X, 1200 nm wi de, thickness as shown. Provide
squar e edges, rounded, or tapered as recommended by the veneer plaster
manuf act urer.

2.1.3 Gypsum Veneer Pl aster

ASTM C 587. M ni mum conpressive strength of finish coat plaster shall be
17 MPa.

2.1. 4 Joi nt Rei nforcenent

ASTM C 475/ C 475M Mesh reinforcing strip or paper tape as reconmrended by
t he veneer pl aster nmanufacturer.

2.1.5 Joi nt Conpound
ASTM C 475/ C 475M

2.1.6 Screws
ASTM C 1002 or ASTM C 954, type appropriate to use.

2.1.7 Corner Bead, Casing Bead, and Control Joints
ASTM D 3678, vinyl as reconmended by the veneer plaster manufacturer.
Provide flanges free of any material that woul d adversely affect bondi ng of
the plaster.

PART 3 EXECUTI ON

3.1 STEEL FRAM NG

ASTM C 754. Space fram ng at 400 nmon center maxi mum Partitions shall
support applied | oads without exceeding the permtted defl ection.

3.1.1 Partition Frami ng System

Metal non-load bearing framing and furring systemshall be capabl e of
carrying a transverse |oad of 24 ksmwi thout exceeding either the allowable
stress or a deflection of L/240. Provide studs of 0.45 nm m ni mum

t hi ckness for partitions having the sane material and the same materi al

t hi ckness on both sides. For partitions using 0.45 mmthick studs, the
surfacing material shall cover the full height of the partition on both
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sides, or the stud flange shall be otherw se supported to insure rigidity.
Provi de studs of 0.84 mm m ni mumthickness for partitions having different
materials or different material thickness on the two sides. At partition
ends, corners, and intersections, and at janbs of openings, fasten studs to
runners with screws.

3.1.2 Bl ocki ng

Provi de bl ocki ng when nounting equi pnent. Cut netal or wood bl ocking to
fit in between the fram ng nenbers. Rigidly anchor blocking to the fram ng
menbers. Under no circunmstances will accessories or other wall mounted
equi pnment be anchored directly to the veneer plaster system

3.2  APPLI CATI ON OF GYPSUM BASE

Apply gypsum base to fram ng and furring menbers in accordance with ASTM C
844 and the requirements specified herein. Provide gypsum base of nmaximum
practical length, using full Iength boards for vertical application

Install separate boards in noderate contact without forcing in place.
Install boards tight against the framing so as to elininate any offset in
the face plane between adjoi ning boards. Stagger end joints of adjoining
boards. Fit abutting end and edge joints. Cut boards as required to nake
cl ose joints around openings.

3.2.1 Control Joints

Control joints in ceilings and walls shall be one piece manufactured
products designed for use with a veneer plaster system

3.3 JOA NT REI NFORCEMENT

Reinforce all interior angles and flat joints prior to application of the
veneer plaster. Do not use self-adhering nesh. Reinforcenent shall be a
special mesh reinforcing strip enbedded in veneer plaster, or gypsum
wal | board joint tape enbedded in joint conmpound.

3.3.1 Mesh Rei nf orci ng

Enbed the nesh reinforcing strip in veneer plaster, so that embednent
material is both under and covering the reinforcenent. Allow areas of

rei nforcement to preset, and | eave rough enough for proper bonding of the
pl aster coat. Reinforcenment shall be set but not dry, before the
application of veneer plaster.

3.3.2 Paper Tape Rei nforcing

Press the paper tape into a bedding coat of setting type joint conpound,
and i nmedi ately cover with a skimcoat of the sanme conmpound. After the
beddi ng and skimcoats are set, apply a fill coat of joint conpound. Set
the reinforcement and dry thoroughly before application of veneer plaster

3.4  APPLI CATI ON OF GYPSUM VENEER PLASTER

Apply gypsum veneer plaster in accordance with ASTM C 843, and with the
manuf acturer's approved installation instructions where such instructions
are additional to or nore restrictive than the requirenents of ASTM C 843.
Apply plaster as a one-component system M ni mum pl aster thickness shal
be as reconmended by the manufacturer, but shall in no case be | ess than
1.6 mm for one-conmponent system
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3.4.1 M Xxi ng

Cl ean m xer between batches to avoid accelerating the setting tine. Do not
add other plaster materials to nmodify the properties of the veneer plaster.
When extrene conditions so denand, small quantities of comercial retarder
or accelerator nay be added to the mixing water to adjust setting tine.
When used, the retarder or accelerator shall conformto the veneer plaster
manuf acturer's recomrendati ons.

3.4.2 Appl i cation

Trowel plaster on by hand. Apply with sufficient material and pressure to
devel op bond and to provide the specified conponent thickness.

3.4.2.1 Fi ni sh Coat

Scratch in the finish coat tightly, then i mmedi ately doubl e back using
material fromthe sane batch. After the plaster has been allowed to set up
slightly, lightly trowel the surface without the addition of water, filling
all voids and inperfections and elimnating surface irregularities. Wen

t he plaster has become firmand prior to set, snmooth-trowel the surface
using water sparingly. Avoid over troweling.

3.5 CLEANUP AND PATCHI NG
Renove pl aster splashes from adj acent surfaces. Repair defects in the
veneer plaster. Plaster surfaces shall be snmooth, clean, and in condition

to receive the finishing materials that will be applied.

-- End of Section --
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SECTI ON 10260

CORNER GUARDS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t hebasi ¢ desi ghation only.
ALUM NUM ASSCOCI ATI ON ( AA)
AA DAF- 45 ( DELETED)

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat - Resisting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip

ASTM D 256 (2000e1) Determining the | ZOD Pendul um

| mpact Resi stance of Plastics

ASTM D 543 (1995; R 2001) Evaluating the Resistence
of Plastics to Chemi cal Reagents

ASTM D 635 (1998) Rate of Burning and/or Extent and
Ti me of Burning of Self-Supporting
Plastics in a Horizontal Position

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

ASTM G 21 (1996) Determ ni ng Resi stance of Synthetic
Pol ymeric Materials to Fungi

ASTM G 22 (1976; R 1996) Determ ning Resistance of
Pl astics to Bacteria

SCClI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J1545 (1986) Instrunental Color Difference
Measurenent for Exterior Finishes,
Textiles and Colored Trim

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
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01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Cor ner Quards
Drawi ngs indicating |ocations and typical elevations of each
type of item Draw ngs shall show vertical and horizonta
di mensions, full size sections, thickness of materials, and
fastening details.
SD- 03 Product Data
Cor ner Guards

Manuf acturer's descriptive data, catalog cuts, installation
i nstructions, and recomended cl eani ng instructions.

SD- 04 Sanpl es
Finish;, G

Manuf acturer's standard sanpl es indicating color and texture of
materials requiring color and finish selection

SD- 06 Test Reports
Cor ner Quards

Fire rating and extinguishing test results for resilient
mat eri al

SD-07 Certificates
Cor ner CGuards

Statenments attesting that the itens conply with specified fire
and safety code requirenents.

3 DELI VERY AND STORAGE

Materials shall be delivered to the project site in nmanufacturer's origina
unopened containers with seals unbroken and | abels and tradenarks intact.
Materials shall be kept dry, protected from weat her and damage, and stored
under cover. Materials shall be stored at approximately 21 degrees C for
at least 48 hours prior to installation.

.4 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.

1 GENERAL

To the maxi num ext ent possi bl e, corner guards shall be the standard
products of a single manufacturer and shall be furnished as detail ed.
Drawi ngs show general configuration of products required, and itens
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differing in mnor details fromthose shown will be acceptable.

2.1.1 Resilient Materia
Resilient material shall consist of high inpact resistant extruded acrylic
vinyl, polyvinyl chloride, or injection nolded thermal plastic and shal
conformto the foll ow ng:

2.1.1.1 M ni mum | npact Resi st ance

M ni mum i npact resistance shall be 960.8 N.mi mwhen tested in accordance
with ASTM D 256, (lzod inpact, ft. Ibs per sq inch notched).

2.1.1.2 Fire Rating
Fire rating shall be Class 1 when tested in accordance with ASTM E 84,
havi ng a maxi nrum fl ane spread of 25 and a snoke devel oped rating of 450 or
less. WMaterial shall be rated self extinguishing when tested in accordance
with ASTM D 635. Material shall be |abeled and tested by an approved
nati onally known testing laboratory. Resilient nmaterial used for
protection on fire rated doors and frames shall be listed by the testing
| aboratory performng the tests. Resilient material installed on fire
rated wood/ steel door and frame assenblies shall have been tested on

simlar type assenblies. Test results of material tested on any other
conbi nati on of door/franme assenbly will not be acceptable.

2.1.1.3 I ntegral Col or

Col ored components shall have integral color and shall be matched in
accordance with SAE J1545 to within plus or mnus 1.0 on the Cl E-LCH scal es.

2.1.1. 4 Chem cal and Stain Resistance

Materials shall be resistant to chemicals and stains reagents in accordance
with ASTM D 543.

2.1.1.5 Fungal and Bacterial Resistance

Materials shall be resistant to fungi and bacteria in accordance with ASTM
G 21 or ASTM G 22, as applicable.

2.2 CORNER GUARDS

2.2.1 Stai nl ess Steel Corner Guards
Stai nl ess steel corner guards shall be fabricated of 1.58 mmthick nmateria
conformng to ASTM A 167, Type 316. Corner guards shall be 1200 nm hi gh
Corner guard shall be forned to di nensi ons shown.

2.3 FI NI SH

2.3.1 ( DELETED)

2.3.2 Stai nl ess Steel Finish

Finish for stainless steel shall be in accordance with ASTM A 167, Type
316, finish nunber 4.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cor ner CGuards

Material shall be nmounted at |ocation indicated in accordance with
manuf acturer's reconmrendati ons.

3.1.2 St ai nl ess Steel Guards

a. Munt guards on external corners of interior walls, partitions and
colums as per nanufacturer's recomrendati ons.

b. Space brackets at no nmore than 900 nm on centers and anchor to the
wal | in accordance with the manufacturer's installation
i nstructions.

-- End of Section --
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SECTI ON 10520

FI RE EXTI NGUI | SHERS AND CABI NETS

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ALUM NUM ASSOC!I ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

FACTORY MJUTUAL ENG NEERI NG AND RESERCH CORPORATI ON (FM

FM P7825a (2003) Approval Guide Fire Protection
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 10 (2002) Portable Fire Extinguishers
UNDERWRI TERS' LABORATORI ES, INC., (UL)

UL Fire Prot Dir (2004) Fire Protection Equi pnent Directory

UL 299 (1995) Dry Chemical Fire Extinguishers

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Fire Extinguishers
Fire Extingui sher Cabinets

Submit nanufacturer's catal og data for fire extinguishers and
cabi net s.

.3 DELI VERY AND STORAGE

Materials delivered to the site shall be inspected for danage, unl oaded and
stored with a mnimum of handling. The storage spaces shall be dry

| ocations with adequate ventilation, free fromdust or water, and shal
permt easy access for inspection and handling.
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PART 2 PRODUCTS

2.

1 FI RE EXTI NGUI SHER CABI NETS

Fire extinguisher trimand door material shall be of extruded al um num

Al'l cabinets shall have a continuous hinge allow ng the door to swi ng open
180 degrees, full glass door horizontal silk screened red lettering (FIRE
EXTI NGUI SHER) on door, chrone handle, chrome plated |atch and stainless
steel glass clips. Exposed alum num surfaces shall be cleaned and gi ven an
anodi zed finish conform ng to AA DAF-45. Finish shall be clear (natural)
desi gnati on AA- MLO- C22- A4l, Architectural Cass | (0.7 ml| or thicker).

Cabi nets shall be surfaced and sem -recessed, sized for fire extinguishers
specified. Manufacturer's standard |atch and | ever door handl e for each
cabi net in accordance with ADAAG 4.27.4.

.2 FI RE EXTI NGUI SHERS

Mul ti-purpose dry chenmical fire extinguishers, 4.5 kg nornal capacity;
80B: C mi ni mum shal|l be used in the paint spray booth and 4A: 60B: C shall be
provided in all other locations. Except for paint spray booth

ext i ngui shers, the dry chem cal fire extinguishers shall be capabl e of
extinguishing lass A B, and Cfires, meeting UL 299, fully approved and
listed by Underwiters' Laboratories, Inc., (UL Fire Prot Dir) or Factory
Mut ual (FM P7825a) into the fire extingui sher cabinets.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Fire extingui sher cabinets shall be installed in accordance with

manuf acturers' printed instructions and NFPA 10. Top of fire extinguisher
cabi nets shall not exceed 1350 nm above finish floor level; bottomof fire
ext i ngui sher cabinets shall not be |l ess than 675 nm above finish floor

| evel . Cabinets shall be nobunted so that extinguisher operating
instructions face outward, the |ocation of the extinguisher shall be marked
conspi cuousl y.

-- End of Section --
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SECTI ON 11312

SEVWAGE PUMP STATI ON

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO
AASHTO ML98 (1994) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
CGasket s

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl1.20.1 (1983; R 2001) Pipe Threads, General
Pur pose, I|nch

ASME/ ANSI B16. 1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1999) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 312/ A 312M (2001) Seam ess and Wel ded Austenitic
St ai nl ess St eel

ASTM A 536 (1984; R 1999e1) Ductile Iron Castings

ASTM A 934/ A 934M ( DELETED)

ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 443 ( DELETED)

ASTM C 478 ( DELETED)

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ

Conpounds and Chl ori nated Pol y( Vi nyl
Chl ori de) (CPVC) Compounds

ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (2000) Poly(Vinyl Chloride) (PVQ
Pressure-Rated Pipe (SDR Series)

SECTI ON 11312 Page 3
( Am 0003)



VEHI CLE PAI NT & PREP SHCP PN50845
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVQC
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (2002) Poly(Vinyl Chloride)(PVC Plastic
Pipe Fittings, Schedule 40

ASTM D 2467 (2002) Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Usi ng Fl exi bl e El astoneric Seal s

ASTM E 1745 (1997) Plastic Vapor Retarders Used in

Contact with Soil or Granular Fill Under
Concrete Sl abs

ASTM F 477 (1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C104 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110 (1998) Ductile-Iron and Gray-1lron
Fittings, 3 In. Through 48 In. (76 mMm
t hrough 1219 mj, for Water

AWM C111 (2000) Rubber-CGasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1999) Flanged Ductile-lron Pipe with
Ductile-lron or Gay-lron Threaded Fl anges

AWM C151 (2002) Ductile-Iron Pipe, Centrifugally
Cast, for \Water

AWM C214 (1995) Tape Coating Systenms for the
Exterior of Steel Water Pipelines

AWM C500 (1993; C500a) Metal -Seated Gate Val ves for
Wat er Supply Service

AWM C509 (1994; Addendum 1995) Resilient-Seated
Gate Valves for Water Supply Service

AWM C600 (1999) Installation of Ductile-Iron Water
Mai ns and Their Appurtenances

AWM M23 (1980) Manual : PVC Pipe - Design and
Installation

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
UNI - BELL PLASTI C PI PE ASSOCI ATI ON ( UBPPA)

UBPPA UNI - B- 3 (1992) Recommended Practice for the
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Installati on of Polyvinyl Chloride (PVC
Pressure Pipe (Nominal Dianeters 4-36 Inch)

1.2 DESCRI PTI ON OF WORK

The work includes providing subnersible sewage punp station and rel ated
work. Provide systemconplete and ready for operations. Punp station
system i ncl udi ng equi pnent, nmaterials, installation, and worknanshi p shal
be as specified herein.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Pi pe and fittings
Check val ves
Gate val ves
Subrrer si bl e sewage punps
Punp not or
Fl exi bl e fl anged coupling
SD-10 Operation and Mai ntenance Data
Subrrer si bl e Sewage Punps
I ncl ude punps, alarns, and notors. Data for subnersible sewage
punp station data shall include all information on all equipnent,

al arm panel and controls, punps and punp performance curves, and
station | ayout.

1.4  DELIVERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.4.1 Delivery and Storage

I nspect materials delivered to site for danage. Unload and store with

m ni mum handling. Store materials on site in enclosures or under
protective covering. Store rubber gaskets not to be installed i mediately
under cover, out of direct sunlight. Do not store materials directly on
the ground. Keep inside of pipes and fittings free of dirt and debris.

1.4.2 Handl i ng

Handl e pipe, fittings, valves, and other accessories in such manner as to
ensure delivery to the trench in sound undanaged condition. Avoid injury
to coatings and linings on pipe and fittings; make satisfactory repairs if
coatings or linings are damaged. Carry pipe to the trench; do not drag it.
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1.5 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG

Provide in accordance with Section 02315A EXCAVATI ON, FILLI NG AND
BACKFI LLI NG FOR BUI LDI NGS AND PAVEMENTS

PART 2  PRODUCTS
2.1 Pl PI NG AND FI TTI NGS
2.1.1 Fl anged Pi pe

AWM C151, thickness C ass 52
2.1.2 Fittings

AWM C110, flanged. Provide flanged joint fittings within wet well and

val ve vault as indicated. Provide nmechanical joint fittings outside valve
vault enclosure as indicated. Fittings shall have pressure rating at |east
equi valent to that of the pipe.

2.1.3 Joints

AWM C115, flanged joints. Bolts, nuts, and gaskets for flanged
connections shall be as reconmended in the Appendix to AWM Cl115. Fl ange
for sets crewed flanges shall be of ductile iron, ASTM A 536, Grade
65-45-12, and shall conformto the applicable requirenments of ASME/ ANS
B16.1, C ass 250. Setscrews for set screwed flanges shall be 131 MPa
tensile strength, heat treated, and zinc coated steel. Gasket for set
screwed flanges shall conformto the applicable requirements for mechanica
joint gaskets specified in AWM Cl111. Design of set screwed gasket shal
provi de for confinenent and conpression of gasket when joint to adjoining
flange i s made.

2.1. 4 Pol yvi nyl Chl oride (PVC) Pressure Pipe and Associated Fittings
2.1.4.1 Pressure and Fittings Less than 100 nm Di anet er

Pi pe, couplings and fittings shall be manufactured of materials conformng
to ASTM D 1784, C ass 12454-B

a. ScrewJoint: Pipe shall conformto dinmensional requirenents of
ASTM D 1785, Schedule 80, with joints neeting requirenments of 1.03
MPa wor ki ng pressure, 1.38 MPa hydrostatic test pressure, unless
ot herwi se shown or specified. Fittings for threaded pipe shal
conformto requirements of ASTM D 2464, threaded to conformto the
requi renents of ASME B1.20.1 for use with Schedul e 80 pipe and
fittings. Pipe couplings when used, shall be tested as required
by ASTM D 2464.

b. Push-On Joints: ASTM D 3139, with ASTM F 477 gaskets. Fittings
for push-on joints shall be iron conformng to AWM C110 or AWM
C111. Iron fittings and specials shall be cement-nortar |ined
(standard thickness) in accordance with AWM C104.

c. Solvent Cenent Joint: Pipe shall conformto dinensiona
requi renents of ASTM D 1785 or ASTM D 2241 with joints neeting the
requi renents of 1.03 MPa working pressure and 1.38 MPa hydrostatic
test pressure. Fittings for solvent cenment jointing shall conform
to ASTM D 2466 or ASTM D 2467.
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2.

1.5 Insul ating Joints

Provi de between pipes of dissimlar netals a rubber gasket or other
approved type of insulating joint or dialectric coupling which shal
ef fectively prevent netal-to-netal contact between adjacent section of

pi pi ng.

.1.6 Accessori es

Provi de fl anges, connecting pieces, transition glands, transition sl eeves
and other adapters as required.

1.7 Fl exi bl e Fl anged Coupl i ng

Provide flexible flanged coupling applicable for sewage as indicated. The
flexible flanged coupling shall be designed for a working pressure of 2.41
MPa.

.1.8 Service Latera

A forced sewer main service lateral kit is required for installation of the
requi red punmp station. The service lateral kit using Schedul e 40 PVC pi pe
shal | be used, see nmanufactures requirements and installation
recomendations for service lateral kit details.

.2 VALVES AND OTHER WATER MAI N ACCESSCRI ES

2.1 Gate Valves in Val ve Vaul t

AWM C509. Valves conforming to AWM C509 shall be outside-screw and-yoke
rising stemtype with doubl e-di sc gates. Provide valves with hand wheel s
and shall open by countercl ockwi se rotation of the valve stem Stuffing
boxes shall be bolted and constructed so as to pernit easy rempval of parts
for repair. Valves shall be of one manufacturer

. 2.2 Check Val ves Less Than 100 mm Di anet er

Neoprene ball check valve with integral hydraulic sealing flange, designed
for a hydraulic working pressure of 11.21 MPa.

. 2.3 Identification Tags and Pl ates

Provi de valves with tags or plates nunbered and stanped for their usage.
Pl ates and tags shall be of brass or nonferrous materials and shall be
nmount ed or attached to the val ve.

. 2.4 Pi pe Support

The pipe support shall be Schedul e 40, Type 316 stainless steel pipe
conformng to ASTM A 312/ A 312M Provi de Type 316 stainless steel fittings.

.2.5 M scel | aneous Metal s

Bolts, nuts, washers, anchors, and supports necessary for the installation
of equi pnent shall be Type 316 stainless steel.
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2.

2.6 Qui ck Di sconnect Systemw th Hydraulic Sealing Flange

The qui ck di sconnect system shall consist of a Type 316 stainless stee
base plate, ASTM A 167, for supporting the punps, a hydraulic sealing
flange, punp guide rails and the discharge pipe supports. The two guide
rails shall be Type 316 stainless steel. A stainless steel lifting chain
shal |l be provided for raising and lowering the punp in the basin. Guides
shall be built onto the punmp housing to fit the guide post in order to
assure perfect alignnent between the punp and guide rails.

2.7 Vet Wl |l Vent

Type 316 stainless steel pipe conformng to ASTM A 312/ A 312Mwith
stai nl ess steel insect screening.

.3 SUBMERSI BLE SEWAGE PUMPS

Provi de subnersible grinder punps as required for the sel ected punp
station. Conbined capacity of the punps shall be 1.1354 |Ips. The Tota
Dynam ¢ Head required for the punp station is 11 m

. 3.1 Casi ng

Provi de hard, close grained cast iron casing which is free from bl ow hol es,
porosity, hard spots, shrinkage defects, cracks, and other injurious
defects. Design casings to permt replacenent of wearing parts.
Passageways shall pernmt the smooth fl ow of sewage and shall be free from
sharp turns and projections.

. 3.2 | mpel | er

Provi de non-clogging type cast iron, or bronze inpeller. Make inpeller
with smpoth surfaces, free flowing with the necessary cl earance to permit
objects in the sewage to pass. Fit and key, spline, or thread inpeller on
shaft, and lock in such manner that |lateral novenent will be prevented and
reverse rotation will not cause | oosening.

.3.3 Shaft and Shaft Seal s

Provi de shaft of stainless steel. Provide mechanical seal of double carbon
and cerami c construction with mating surfaces | apped to a fl atness

tol erance of one light band. Hold rotating ceramics in nating position
with stationary carbons by a stainless steel spring. G/ lubricated

beari ngs.

.3.4 Beari ngs

Provi de heavy duty ball thrust bearing or roller type bearing of adequate
size to withstand inposed |loads. O lubricated bearings.

.3.5 Punp and Mot or

The punp and nmotor shall be assenbled on a single stainless steel shaft in
a heavy duty cast iron shell. The punp support |egs shall be free standing
cast iron.

.4 PUVMP MOTOR

Provi de submersi ble sewage punps in a wet well NEMA MG 1, 1725 RPM 240
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volts, 1 phase, and 60 Hz cycle and for subnersible punps. Mtor

hor sepower shall be not |ess than punp horsepower at any point on the punp
performance curve. Fit motors with lifting "eyes" capable of supporting
entire wei ght of punp and notor.

2.5 PUMP CONTROL SYSTEM

Al'l necessary control shall be located in the top housing of the core unit.
The top housing will be attached with stainless steel fasteners.
Non-foul i ng waste water |evel detection for controlling punp operation
shal | be acconplished by nonitoring the pressure changes in an integra
air-bell level sensor connected to a pressure switch. The punps shall be
activated at 450 mm above the wet well floor and shut off at 350 nm The
| evel detection device shall have no noving parts in direct contact with
the waste water. High level alarmsensing will be acconplished in the same
manner detail ed above by a separate air-bell sensor and pressure switch of
the sane type. The high level alarmwill be activated at 660 mm above the
wet well floor.

To assure reliable operation of the pressure sensitive switches, each core
unit shall be equipped with a breather assenbly, conplete with a suitable
means to prevent accidental entry of water into the notor conpartnent.

2.5.1 (DELETED)

2.5.2 (DELETED)

2.5.3 Sewage Punp Al arm and Control Pane

Al arm panel shall be enclosed in a NEMA 4X encl osure and have a flashing
red light with long life bulb in guarded encl osure and 150 mm di anet er
horn. Horn shall emt 120 dB at 3 nmeter. Alarmhorn and |light shall be
powered form 12 V DC power supply with battery backup. Provide a
rechargeabl e battery rated to power both the horn and light for a mininum
of two hours upon | oss of nmain power. Provide circuitry to autonmatically
recharge the battery after main power is restored. Full charge of battery
shall take no nore than 20 hours. Panel shall have power on light, push to
test button for horn and Iight and push to silence button for horn and
light with automatic reset for next alarm Alarmshall activate under the
foll owi ng conditions:

a. Highliquid |level as sensed by float sw tch.
b. Loss of main power.
c. No flowlight as sensed by Iinmt switch on the check val ve.
2.5. 4 El ectrical Requirenents
Furni sh motors with their respective pieces of equi pnent. Mtors,
controllers, contactors, and disconnects shall be as specified in Section
16415A ELECTRI CAL WORK, | NTERI OR Furnish internal wiring for conponents of

packaged equi pnent as an integral part of the equipnment. Power wiring and
conduit for field installed equi pnent shall be provided.
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2.5.5 El ectric Mtor

The electrical nmotor shall be hermetically sealed. The power cable shal
be sealed inside of the motor and bell. The cable shall be neoprene
covered with a flexible metal cover over it for its full Iength.

2.6 UNDERGROUND EQUI PMENT ENCLOSURE
2.6.1 Access Hatch Cover

Provi de al um num access hatch cover as indicated. The access hatch shal
include Iifting mechanism autonmatic hold open arm slam|lock with handl e,
and flush Iift hand with red vinyl grip. The autonmatic hold open arm shal
lock in the 90 degree position. The cover shall be 6 mmdianond plate with
6 mm channel frame and continuous anchor flange. The access hatch cover
shal |l be capable to withstand a live load of 91 kg/sm Provide stainless
steel cylinder lock with two keys per |ock, keyed alike.

2.6.2 Vet Vel

Provi de a tank nade of high density polyethylene, with a nelt index of 2.0
grans/ 10 m nutes or lower to assure high environmental stress cracking
resi stance. The tank shall have a nom nal thickness of 13 mfmm Al seans
created during tank construction are to be thermally wel ded and factory
tested for leak tightness. The wet well shall be 953 mm high with a

di ameter of 986 mm and have a capacity of at least 570 liters.

2.6.2.1 (DELETED)

2.6.2.2 (DELETED)

2.6.3 Wt Wel |l Base Materia

Provi de crushed rock as indicated and specified in Section 02315A
EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR STRUCTURES. Provi de vapor retarder
conformng to ASTM E 1745, Cass B, 0.25 nmmthickness, polyolefin

geonenbr ane.

2.6.4 Concr et e Anchor

A concrete anchor of 3040 kilograns is required for the installation of the
requi red punp station. The concrete anchor shall be a m nimumof 720 nm
high with a m ni mum di aneter of 1730 mm Fol | ow t he manuf act ures

requi renents and installation reconmendati ons for concrete anchor details.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Provi de punp station in accordance with draw ngs and requirenents of the
respecti ve equi prent manufacturers. Danpen and isol ate equi pment vibration

3.2 | NSTALLATI ON OF DUCTI LE | RON PRESSURE LI NES
Install pipe and fittings in accordance with the general requirements for

installation of pipelines and with the requirenents of AWM C600 for pipe
installation, joint assenmbly, valve-and-fitting installation, and thrust
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restraint, except as otherw se specified in the other subparagraphs
her eunder .

3.2.1 Joi nting

Make flanged joints with the gaskets, bolts, and nuts specified for this
type joint. Make flanged joints up tight; avoid undue strain on flanges,
fittings, valves, and other accessories. Align bolt holes for each flanged
joint. Use full size bolts for the bolt holes; use of undersized bolts to
make up for msalignment of bolt holes or for any other purpose will not be
permtted. Do not allow adjoining flange faces to be out of parallel to
such degree that the flanged joint cannot be nade watertight w thout
overstraining the flange. When any flanged pipe or fitting has dinensions
that do not allow the naking of a proper flanged joint as specified,
replace it by one of proper dinmensions. Use set screwed flanges to nake
flanged joints where conditions prevent the use of full length flanged pipe
and assenble in accordance with reconmendati ons of the set screwed fl ange
manufacturer. Mke insulating joints with the gaskets, sleeves, washers,
bolts, and nuts previously specified for this type joint. Assenble
insulating joints as specified for flanged joints, except that bolts with

i nsul ating sl eeves shall be full size for the bolt holes. Ensure that
there is no nmetal -to-metal contact between dissinilar metals after the
joint has been assenbl ed.

3.2.2 Pi pe Anchor age

Provi de concrete thrust blocks (reaction backing) for pipe anchorage.
Thrust bl ocks shall be in accordance with the requirenents of AWM C600 for
thrust restraint, except that size and positioning of thrust bl ocks as

i ndi cated. Use concrete conform ng to ASTM C 94/ C 94M havi ng a mi ni num
conpressive strength of 13 MPa at 28 days, or use concrete of a mx not

| eaner than one part cenent, 2-1/2 parts sand, and 5 parts gravel, having
m ni mum conpressive strength of 13 Ma at 28 days.

3.2.3 Exterior Protection

Conpl etely tape wap buried water systens, including water nmain, valves,
fittings, and other nmetal accessories, in accordance with AWM C214. The
tape wapped system shall include a prinmer and three | ayers of tapes; 0.5
mm for inner layer, and two outer |ayers each of 0.75 mm total tape

wr apped system of 2 mm

3.3 | NSTALLATI ON OF PVC PLASTI C PRESSURE PI PE AND FI TTI NGS

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled, "General Requirenents for Installation of Pipelines;"”
with the requirenents of UBPPA UNI -B-3 for |aying of pipe, joining PVC pipe
to fittings and accessories, and setting of valves, and fittings; and with
t he recommendati ons of pipe joint assenbly and appurtenance installation in
AWM M23, Chapter 7, "lInstallation."

a. Jointing: Mke push-on joints with the elastomeric gaskets
specified for this type joint, using either elastoneric gasket
bell end pipe or elastoneric gasket couplings. For pipe-to-pipe
push-on joint connections, use only pipe with push-on joint ends
havi ng factory nade bevel; for push-on joint connections to netal
fittings, valves, and other accessories, cut spigot end of pipe
of f square and re-bevel pipe end to a bevel approximtely the sane
as that on ductile iron pipe used for the sane type of joint. Use
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an approved |ubricant recommended by the pipe nanufacturer for
push-on joints. Assenble push-on joints for pipe to pipe joint
connections in accordance with the requirements of UBPPA UNI -B-3
for laying the pipe and the reconmrendati ons in AWM M3, Chapter

7, "Installation," for pipe joint assenbly. Assenble push-on
joints for connection to fittings, valves and other accessories in
accordance with the requirenents of UBPPA UNI-B-3 for joining PVC
pipe to fittings and accessories and with the applicable

requi renments of AWM C600 for joint assenmbly. Make conpression
type joints/mechanical joints with the gaskets, glands, bolts,
nuts, and internal stiffeners previously specified for this type
joint; assenble in accordance with the requirenments of UBPPA
UNI-B-3 for joining PVC pipe to fittings and accessories, with the
applicabl e requi rements of AWM C600 for joint assenbly, and with
t he recommendati ons of Appendix A to AWM Cl11. Cut off spigot
end of pipe for conmpression type joint/mechanical joint
connections and do not re-bevel. Assenble joints made with sl eeve
type mechani cal couplings in accordance with the recommendati ons
of the coupling manufacturer using internal stiffeners as
previously specified for conpression type joints.

b. Pipe Anchorage: Provide concrete thrust bl ocks (reaction backing)
for anchorage. Thrust bl ocks shall be in accordance with the
requi renents of UBPPA UNI-B-3 for reaction of thrust blocking and
pl uggi ng of dead ends, except that size and positioning of thrust
bl ocks shall be as indicated. Use concrete conformng to ASTM C
94/ C 94M havi ng a m ni num conpressi ve strength of 20 MPa at 28
days; or use concrete of a mx not |eaner than one part cenent, 2
1/2 parts sand, and 5 parts gravel, having the sane nini mum
conpressive strength.

3.4 | NSTALLATI ON OF VALVES

Install gate valves conform ng to AWM C500 in accordance with the

requi renents of AWM C600 for valve-and-fitting installation and with the
recomendati ons of the Appendix (Installation, Operation, and Mi ntenance
of Gate Valves) to AWM C500. Install gate valves conformng to AWM C509
in accordance with the requirenments of AWM C600 for valve-and-fitting
installation and with the recomendati ons of the Appendix (Installation,
Operation, and Mintenance of Gate Valves) to AWM C509. Install check

val ves in accordance with the applicable requirenents of AWM C600 for
valve and fitting installation. Make and assenble joints to gate val ves as
previously specified for maki ng and assenbling the same type joints between
pi pe and fittings.

3.5 EQUI PMENT | NSTALLATI ON

Install equipnent in accordance with these specifications and the
manufacturer's installation instructions. Gout equiprment nmounted on
concrete foundations before installing piping. Install piping to avoid

i mposi ng stress on any equi pnent. Match flanges accurately before securing
bol ts.

3.6 FI ELD TESTS AND | NSPECTI ONS

Performall field tests, and provide all |abor, equipnment, and incidentals
required for testing. The Contractor shall produce evidence that any item
of work has been constructed in accordance with contract requirenents.

Al'l ow concrete to cure a mninumof 5 days before testing any section of
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pi pi ng where concrete thrust bl ocks have been provided.
3.6.1 Testing Procedure

Test piping in accordance with the Section 02531 SANI TARY SEVERS. Al
equi prent shall be tested in operation to denonstrate conpliance with the
contract requirement.

3.6.2 Sewage Punp Station

Punps and controls shall be tested, in operation, under design conditions
to ensure proper operation of all such equipnent. Al appliances,
materials, water, and equi pnent for testing shall be provided by the
Contractor, and all expenses in connection with the testing shall be borne
by the Contractor. Testing shall be conducted after all equipnent is
properly installed, electrical services and piping are installed, liquidis
flowing and the punp station is ready for operation. Al defects

di scovered shall be corrected to the satisfaction of the Contracting
Oficer, and all tests repeated, at the expense of the Contractor, unti

the equi pnent is in proper working order

-- End of Section --
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SECTI ON 11502

PAI NT/ RHI NO SPRAY BOOTH

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910. 95 Qccupati onal Noi se Exposure

29 CFR 1910. 107 Spray Fi ni shing Using Fl anmabl e and
Combusti bl e Materials

29 CFR 1910. 134 ( DELETED)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 6 (2001) Encl osures for Industrial Controls
Syst ens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 33 (2003) Standards for Spray Application
Usi ng Usi ng Fl ammabl e or Comnbusti bl e
Materi al s

NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES, | NC. (UL)

UL 900 (1994; Rev thru Nov 1999) Test Performance
of Air Filter Units

.2 SCOPE OF WORK

Provi de a conplete paint booth systemfor prime coating and top coating
mlitary vehicles at the U S. Army Kwajalein Atoll/Kwajalein Mssile Range
(USAKA/KMR). The military vehicles include pickup trucks, mni-vans, 2-1/2
and 5-ton trucks, Heavy Equi pnment Transporters (HET), Rough Terrain
Cont ai ner Handl ers (RTCH), MLO5 trailers, 40-Ton cranes, 140-Ton cranes,
MB72 Trailers, MAK Forklifts, MLOA Forklifts, 900 series trucks, ML49 Water
Buf f al oes, and bul | dozers.

.2 DESCRI PTI ON OF WORK

Provi de a pre-engi neered corrosion resistant Paint Spray Booth within the
vehicl e paint and prep building. The principal conponents of the Paint
Spray Booth are the sel f-standing booth or interior wall mounted 18 gauge,
corrosion resistant netal panels Z275 gal vani zed or equival ent neta
panel s, the make-up Air Intake System the Exhaust System automatic
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Rol | -up Doors, the Lighting System Breathing Air Supply Piping System the
Conpressed Air (Service) Piping System and the Electric Controls and
Alarms. Breathing air and conpressed air supply piping for both systens
shal |l be furnished by the Contractor. The entire Paint Spray Booth
facility conpressed air-piping systemis the responsibility of the
Contractor. The work required under this section includes furnishing,
installing and testing new equi pnment. Provide and nmake utility connections
to equi pment in accordance with the physical dinmensions, capacities and

ot her requirements of the equi pnent furnished. A factory trained
installation supervisor shall be present for installation and start up

1.3 SUBM TTALS

Covernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government. The followi ng shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Pai nt spray booth

Provi de el evati ons showi ng the arrangenment of the breathing air
and the compressed air outlet fixtures. Provide details for the
breathing air piping regulator and filter installation. Provide
an elevation that indicates the lighting fixture installation in
relation to the previously nmentioned itenms. Lighting fixtures
will be in accordance with NFPA 33, 2000 Edition, Paragraph 4.4.
Fire sprinkler systemw |l be the responsibility of the fire
protection contractor

Air intake system

Provi de manufacturer's recommended installation procedures.
Provi de detailed drawings for Make up air unit and air salt pocket
filters. Provide detailed drawings for Make up air supply
del i very openi ngs.

Exhaust systemwi th 3-stage paint arrestor filter system

Provi de manufacturer's recommended installation procedures and
drawi ngs. Provide detailed drawi ngs of all necessary
rei nforcenments, bracing, supports, fram ng, gasketing and
fastening. Provide details of exhaust plenum and access openi ngs,
t he exhaust fan(s), exhaust air 3-stage paint arrestor filter pad
and pocket filter system and hol di ng nmechani sm exhaust stacks,
muf fl er, automatic roof ventilator and access doors to be used for
servi cing the exhaust fans.

Electric automatic roll-up nmetal doors with nanual override
Provi de manufacturer's recommended installation procedures.
Provi de expl osi on proof nmotor with nmanual override capabilities.
Interior pushbuttons for roll-up doors are to be expl osion proof.

Li ghting system
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Provi de manufacturer's recommended installation procedures.
Provide details for the lighting fixtures and its supporting
hardware. Provide details on interior access franes. |nclude
details on servicing lighting fixtures in the operating and
mai nt enance manual

Breathing air supply systemand piping to paint booth

The booth manufacturer shall provide two Breathing air
purifiers. Each Breathing purifier shall be capable of serving
two breathabl e conpressed air |ines.
Conpressed (service) air supply piping to paint booth

Conply with the requirenents of paragraph entitled "COVPRESSED
AR SYSTEM' in Section 15400A PLUMBI NG, GENERAL PURPCSE f or
specific systemdetails.

El ectrical Controls, Alarns & Starter Di sconnect

Provide el evations that | ocate all paint booth control panels
and el ectrical controls.

Two- stage air nakeup pocket salt filter and paint booth ceiling
air makeup filter system

El ectrical Distribution System

Provide a single line diagramof the "as-built" building
el ectrical systemand a schematic diagramof electrical contro
system Locate all installed electric equipnent.

SD- 03 Product Data

Manuf acturer's standard catal og data, at |least 5 weeks prior to
the purchase or installation of a particular conponent,
hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denobnstrate conpliance with
contract requirements. Data shall include manufacturer's

recommended installation instructions and procedures. Data shal
be submitted for each of the specified conponent:

Pai nt Spray Booth

Air I ntake System

Exhaust Systemwith 3-stage Paint arrestor Filter system
Electric Automatic Roll-up Metal Doors with nanual override
Li ghting System

Breathing Air Supply System purifiers, carbon nonoxide nonitor,
alarm filter, and hoses

If the catal ogs supplied refer to nore than one nodel or type of
equi prent, the catal ogs should be clearly annotated to show which
product is being supplied under this contract.
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Spare Parts Data

Spare parts data for each different item of equi pnent specifi ed,
after approval of detail drawings no later than 2 nmonths prior to
t he date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, a recomended spare parts list for 1 year of
operation, and a |list of parts recommended by the manufacturer to
be replaced on a routine basis.

Posted I nstructions

Posted instructions, at |east 4 weeks prior to construction
conpl etion, including equipnment layout, wiring and contro
di agrams, piping, and control sequences, and typed condensed
operation instructions. The condensed operation instructions
shal I include preventive maintenance procedures, nethods of
checki ng the system for normal and safe operation, and procedures
for safely starting and stopping the system The posted
i nstructions shall be framed under glass or |am nated plastic and
posted where indicated by the Contracting Oficer.

Verification of Dimensions

Aletter at |least 4 weeks prior to beginning construction,
including the date the site was visited, conformation of existing
conditions, and any di screpancies found.
Syst em Per f or mance Test

A schedul e, at least 4 weeks prior to the start of related
testing, for the system perfornance tests. The Schedul es shal
identify the proposed date, time, and location for each test.
Denonstrati ons

A schedul e, at least 4 weeks prior to the date of the proposed
training course, which identifies the date, tine, and | ocation of
t he training.

SD- 05 Design Data

Pai nt Spray Booth - Side-Draft Cal cul ations

Provi de cal cul ati ons stanmped and signed by a Regi stered
Pr of essi onal Engi neer, for all design data submittals.

SD- 06 Test Reports
System Perfornmance Tests

Si x copies of each test containing the information described
bel ow i n bound 216 x 279 mm bookl ets. The report shall docunent
conpliance with the specified performance criteria upon conpletion
of testing of the system The report shall indicate the nunber of
days covered by the tests and any concl usions as to the adequacy
of the system

a. Paint Spray Booth
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b. Air Intake System
c. Exhaust Systemwith 3-stage Paint arrestor Filter system
d. Electric Automatic Roll-up Metal Doors with manual override

e. Lighting System

f. Breathing Air Supply System purifiers, carbon nonoxide
nonitor, alarm filter, and hoses

SD-07 Certificates

Provide Certificate of Conpliance in witing of satisfactory
conpliance with 29 CFR 1910. 107, NFPA 70 and NFPA 33, 2000 Edition
regul ations with the exception that the designed airfl ow shall be
not |less than 0.255 msec for sidedraft exhaust systens.

SD-10 Operation and Mai ntenance Data
Operation Manual s

Si x conpl ete copies of operation nmanual in bound 216 x 279 mm
bookl ets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and
normal shutdown at |east 4 weeks prior to the first training
course. The booklets shall include the manufacturer's nane, nobde
nunber, and parts list. The manuals shall include the
manuf acturer's name, nodel numnber, service nanual, and a brief
description of all equipnment and their basic operating features.

Mai nt enance Manual s

Si x conpl ete copi es of maintenance manual in bound 216 x 279 mm
bookl ets listing routine mai ntenance procedures, possible
breakdowns and repairs, and a trouble shooting guide. The manuals
shal | include equi pnent |ayouts and sinplified wiring and contro
di agrams of the systemas installed.

a. Paint Spray Booth

b. Air Intake System

C. Exhaust Systemwith 3-stage Paint arrestor Filter system

d. Electric Automatic Roll-up Metal Doors with nmanual override

e. Li ghting System

f. Breathing Air Supply System purifiers, carbon nonoxide
nonitor, alarm filter, and hoses.

Submit operations and mai ntenance data in accordance with
Section 01781 OPERATI ON AND MAI NTENANCE DATA.

In addition to the requirenents of Section 01781 OPERATI ON AND
MAI NTENANCE DATA, subnit the manual in a three-ring, hard cover,
not ebook. Provide index tabs that are specific to the required
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subject matter. Submt all drawings, illustrations, schematic and
control, exploded views and di agrans as specific in Section 01781
OPERATI ON AND MAI NTENANCE DATA, in 216 mm by 279 mm by 432 nmm
format.

Submit one conplete installation nmanual: an Aut oCAD CD of
el ectrical control system draw ngs, operating equi pnent and
installation drawings manual to the Contracting O ficer for review
and approval, a mninumof 30 days prior to the perfornance of
abrasive blast roomtests. Seven copies of the approved manual s
with all test results included shall be provided to the
Contracting Oficer after conpletion of satisfactory system
testing.

1.4 LCA3 STI CS

Shoul d the Contractor or equi pnent manufacturer or vendor provide speci al
el ectronic circuits which have been created specifically for the execution
of this contract and not for the purpose of uniformnodel field change of
product line nodification, then these itens shall be identified at their
field replacement |levels as specialty items in all listings of equipnent,
conponents, spare parts or consumables. The Contractor and equi pnent
manuf acturer or vendor shall provide to the Government all rights to
manuf acture, for the Governnent's own use, specialty itens. The

manuf acturing data, process, draw ngs, artwork, machine control data, and
progranm ng data which are necessary to prepare the specialty itemfor
field installation shall be provided to the Governnent at the time for
equi prent accept ance.

1.5 SI GNS

Provi de signs as specified in accordance with the requirenents of Section
10440 | NTERI OR SI GNAGE

PART 2 PRODUCTS
2.1 PAI NT SPRAY BOOTH DESCRI PTI ON

The Paint Spray Booth consists of an Automatic Metal Roll-Up Doors with
Manual Override, Make-up Air Intake System Exhaust System Lighting
System Breathing Air Piping System Conpressed Air Piping System
Respiratory Protector, Personal Air Conditioner, Mask, Controls and Al arnms,
and the Electrical Distribution System Breathing air and conpressed air
shal |l be supplied to the paint spray booth. The supply piping for both
systens shall be furnished by the Contractor.

2.2 PAI NT SPRAY BOOTH

2.2.1 Material s and Fabrication
The Paint Spray Booth shall be fabricated for a side-draft ventilation
system The interior |iner panels of the paint spray room shall be

fabricated from 18 gauge 1.25 nmthick, Z275 hot di pped gal vani zed sheet
steel (mininmum. Panels shall be stiffened, pre-drilled, and bolted

together with gaskets that will prevent |eakage. Al bolts, anchors, nuts
and washers in non-air-conditioned spaces shall be Type 316 stainless
steel. The interior surfaces of the spray area shall be snooth and

designed to prevent pocketing of residues and to facilitate ventilation,
and cleaning. After the booth is erected, the interior of the spray area
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encl osure shall be coated with a white, strippable peel coat. A 91.44 neter
roll of 1.83 neter w de, renovabl e and repl aceable, flame retardi ng paper
floor covering shall be provided. Two personnel doors shall be provided as
specified in Section 08115 STAINLESS STEEL DOORS AND FRAMES and as

i ndi cated on the drawi ngs. The personnel doors of the paint spray booth
encl osure shall be supplied with installed interior alum num panic type
hardware. Al required door linmt switches and control interlocks are to
de-energi ze the conpressed air supply if a roll-up door, or personnel door

i s opened during painting operation. |If switches or powered door
pushbuttons are | ocated inside of the spray booth, or the hazardous zone
adj acent to the paint booth, the sw tches and pushbuttons shall be

expl osi on proof.

2.2.2 Capacity and Di nensions

The room si ze shall be as indicated on the draw ngs.
2.2.3 Automatic Metal Roll-Up Doors with Manual Override
2.2.3.1 Material s and Fabrication

The doors shall be of the 1-hour fire rated. The structural el enents of

t he door assenbly shall be fabricated from 1.25 nm gal vani zed steel. The
doors shall provide a dust tight seal. The doors shall be provided with a
sensor to detect the door in a closed positions.

2.2. 4 Make-up Air Intake System
2.2.4.1 Materi al s and Fabrication

The air intake systemconsists of in-line centrifugal fans, stainless stee
supply air duct, salt filters, factory supplied air intake filters,
di fferential pressure gauge and pressure swtch.

2.2.4.2 Supply Air Fans and Salt Filters

Provide supply air fans and salt filters as indicated on the draw ngs and
in accordance with Section 15895 Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEM

2.2.4.3 Boot h Manuf acturer Supplied Air Intake Filters

Air Intake filters shall not support conbustion and shall have a UL 900
Class 1 rating. Mke-up air filters shall not interfere with the

ef ficiency of exhaust fan operation and shall ninimze creation of dead air
pockets. Back-draft danpers shall open when the paint room exhaust fans
are running. The paint spray booth ceiling make-up air filters shall be
repl aceable fromthe interior of the paint booth. The filter nedia shal

be dry type, replaceable polyester pad filters with rings. The make-up air
filters shall be fabricated frompolyester fabric that is treated to
provide a dust trapping capability. Replacenent filters shall be standard
catalog items that are manufactured and sold as make-up air intake filters,
and are readily available fromsources. Provide a differential pressure
gauge and pressure switch for booth supplied air intake filters and salt
filters. The gauge shall be graduated to show pressure drop to indicate
when air filters needs to be repl aced.
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2.2.5 Exhaust System
2.2.5.1 Material s and Fabrication

The Exhaust System consists of side-draft exhaust plenum paint arrestor
filter set, exhaust fan(s), muffler, exhaust stacks (316 SS), automatic
roof stack head ventilator cap and the netal maintenance platform and
access | adder.

2.2.5.2 Side-Draft Pl enum

The exhaust plenum shall be constructed of 1.25-nm (mninum Z275

hot - di pped gal vani zed steel with panels. Al distribution of baffle
plates, if any, shall be made of non-conbustible material and shall be
readi | y renovabl e or accessible on both sides for cleaning. The exhaust

pl enum shal | be provided with draft pressure drop gauges to show when paint
arrestor exhaust filters need replacing. The paint spray area shall be
equi pped with an audio/visual alarmthat activates and warns the system
operators when airflow through the paint arrestor filter system has becone
restricted beyond the manufacturer's recomended | evel. Wen the paint
arrestor filter alarmis activated, an electric interlock shall prevent
further application of paint until the filters have been replaced. The
operating and mai nt enance manual shall set these operating |levels, and
explain filter replacenent criteria and procedures.

Installation shall include all necessary reinforcenents, bracing, supports,
fram ng, gasketing and fastening to guarantee rigid construction and
freedomfromvibration, airflowinduced notion, and excessive defl ection.
The exhaust plenum shall be designed to support the exhaust fan assenbly, a
mai nt enance platform an access |adder, and the wei ght of necessary

mai nt enance personnel. The installation and use of these itens nmust not
interfere with the airtight integrity of the exhaust plenums rear wall.
The | adder shall be designed to accormpdate a | oad of 140 Kg. Duct
supports shall be designed to carry the weight of the duct systemitself
plus the anticipated weight of any conveyed materials. Since sprinkler
protection shall be provided inside the duct system the duct support shal
al so be designed to carry the anticipated wei ght of any accunul ati on of
sprinkl er discharge. Laps in duct construction shall be in the direction
of airflow Access doors shall be provided in horizontal ducts adjacent to
el bows, junctions, and vertical ducts. Doors shall be |ocated on the tops
or sides of the ducts, and door spacing shall not exceed 3.6 m

2.2.5.3 Paint Arrestor Filter Set

The paint arrestor filter set proposed shall be coordinated with the design
of the exhaust plenum Manufacturer shall inplement NESHAP filters and
provi de access doors for filter replacenent. The exhaust filter nedia
shal | not support conbustion. Supports and hol ders for paint arrestor
filters shall be non-conbustible. Paint arrestor filter system shall have
m ni mum 96. 0 percent efficiency and a mninumfinal resistance of 0.0125
kPa. Paint arrestor filter pads shall be a m nimum 500 mm by 500 mm by 50
mm t hi ck. Replacenent filters shall be standard catalog itens that are
manuf actured and sold as paint arrestor filters.

Provide a differential pressure gauge and pressure switch. The gauge shal
be marked to show pressure drop when air filters need to be repl aced.

Space within the spray booth on the downstream and upstream si des of
filters shall be protected with approved autonmatic sprinklers.
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Provi de one year supply of filter replacenent parts.
2.2.5.4 Exhaust Fans

The exhaust fan(s) shall be explosion proof, electric powered, variable
pitch notor pulley and shall provide downward air flow velocity across the
entire area of the Paint Spray roomof not |ess than 0.255 neter per

second. Each of the fan rotating elenents shall have four bl ades of
aluminum There shall be anple clearance between the fan rotating el enent
and the fan casing to avoid a fire by friction. The clearance shal
conpensate for thermal expansion and fan service |oads. Fan bl ades, hub,
and shaft shall be of sufficient strength to allow the rotating el enents to
remai n properly aligned when they are heavily | oaded. Al exhaust fan

not or bearings shall be of the permanently |ubricated, heavy duty, bal
bearing type; carefully matched to the fan |l oad. Flanges shall be provided
at exhaust fan and encl osure connections for ease of access for naintenance
and di sassenmbly. Access to the exhaust fan assenblies shall be provided.
Provi de cl ean-out access doors in the section of stack that is installed on
the outl et side of the exhaust fan(s). The clean-out access doors shall be
weat her proof, hinged, gasketed, and fitted with snap-action cl osures.

Cl ean-out access door gaskets shall be conmon weat her-stri ppi ng type,
foaned, closed-cell, elastoner with pressure sensitive adhesive back

2.2.5.5 Exhaust St acks

The exhaust stack(s) shall be fabricated from stainless steel. Ductwork
connecting the paint booth to the stack head exhaust cap (exposed to
exterior atnmosphere) will be Type 316 stainless steel; and stack hei ght of

pai nt booth exhaust nust be a minimumof 1.3 tinmes the building height to
ensure the exhaust is not introduced back into the building. Low carbon
grade Type 316 stainless steel shall be used in welding applications. The
exhaust stacks shall be outfitted with an automatic stack head roof
ventilator to prevent rain and foreign objects fromentering the system
when the booth is not operating. Exhaust stacks shall be extended to 13
net ers above grade.

2.2.6 Li ghting System
2.2.6.1 Material s and Fabrication

Provide and install enclosed fluorescent light fixtures, each with four
1219 nm OSRAM Syl vani a F40/ DSGN50, Design 50 fluorescent bulbs, with a
color rendering index (CRI) of 90. The fixtures shall be 1-piece die
formed 1.25 mm wel ded steel construction finished with corrosion resistant
white enamel. The fixtures shall be the inside access type with a hinged
door welded to the fixture housing. The door shall provide access to the
| anps and ballast. The fixtures shall provide all necessary nounting and
installation hardware, and two end wire connectors for through feed wiring.
Lighting fixtures and associ ated conmponents shall be in conmpliance with
NFPA 33 for operation in a Class |, Division 2 |ocation. Provide
addi ti onal replacenments |anmps for a mnimum of one year.

2.2.6.2 Capacity and Di nensions

Provide a m ni mum of 1000 Lux of illum nati on when neasured 914 nm above
the finished floor in the center of the paint spray booth.
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2.2.7 Control System
2.2.7.1 Mat eri al and Fabrication

The Paint Spray Building shall include a conplete electric systemwth
appropriate controllers. Enclosures for controls shall conformto NEMA | CS
6and Division 16 Sections of these Specifications. Electrical wiring and
equi pnment not subject to deposits of conbustible residues but located in a
spraying area as herein defined shall be of explosion-proof type approved
for Class I, Goup D locations and shall otherw se conformto the

provi sions of subpart S for Cass I, Division 1, Hazardous Locati ons.

El ectrical wiring, notors, and other equi pnment outside of but within 6.15
neters of any spraying area, and not separated therefromby partitions,
shal | not produce sparks under normal operating conditions and shal

ot herwi se conformto the provisions of subpart S of this part for Cdass |

Di vision 2 hazardous locations. Al metal parts of spray booths, exhaust
ducts, and piping systens conveying flamrabl e or conbustible |iquids or
aerated solids shall be properly electrically grounded in an effective and
per manent nanner. Enclosures for control panels, lighting and controls for
t he exhaust vent notor shall be installed as indicated on the draw ngs.

Al'l enclosures shall be watertight and weatherproof. Mdtor controls shal
be provided with a "power on" indicating light. Operating instructions
shal |l be provided on |lam nated acrylic plastic plaques. The plaques shal
be a m nimum of 216 mMmwi de by 279 mmlong by 3.17 mmthick with a matte
finish. The necessary graphics and lettering shall be applied to the rear
surface of white plastic sheet by silk screening prior to applying the
clear cover |amnate. Typeface shall be Helvetica nmedium 14 point font,
and of black color. The plaques shall be encased in alum num franes and
nmount ed near the equipnment's control panel with appropriate screw fasteners.

2.2.7.2 Capacity and Di nensions

The control panel (s) shall be labeled to indicate function, use, and
sequence of operation. The room exhaust fan shall operate on 460 volt ac,
60 Hz, 3 phase, and the lighting shall operate on 277 volt ac, 60Hz, 1
phase power source.

2.2.8 Controls and Al arns
2.2.8.1 Material s and Fabrication

Provide an electrically controlled solenoid valve that will interrupt the
air supply systemto the spray gun when the exhaust ventilation systemis
not operating or when the clogged filter alarmis activated. Provide an
audi o/ vi sual alarmfor clogged exhaust filters. Al metal parts of the
spray area enclosure and the exhaust ducts shall be electrically grounded.
Fire sprinklers shall be provided in the paint spray area encl osure and
exhaust assenbly as required by NFPA 33. Alarmshall be suitable for use
ina dass 1, Division I, location in accordance with NFPA 70.

2.3  (DELETED)

2.4 PERSONAL Al R CONDI TI ONER

Provide two vests with vortex tube for consistent and continuous cooling.
The vest shall allow full range of notion with no airflow restrictions and
can be worn under welding | eathers or protective clothing. The vortex tube
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shall be worn on a supplied belt, cool inlet tenperature by 15.6 degree C
225 kCal / hr, 425 SLPM capacity.

2.5 PERSONAL MASK

Provide two full masks with continuous flow of supplied air respirator nmade
of silicone rubber, double sealing flange, polycarbonate |ens, and
renovabl e hairnet. The personal mask shall be N OSH approved.

2.6 HYDRAULI C LI FT

Contractor to provide 22,680 kg capacity hydraulic lift systemwth 5. 6 kw
notor, 460/3/60. Hydraulic lift shall be installed as shown on the

drawi ngs in the Undercoat Room Overall |ength of approximtely 10.97 neter,
wi dth of 4.42 meter, lifting height of 1.52 meters, and wei ght of

7,711 kg. The distance between posts are 3.66 meters with a track wi dth of
0.610 nmeter. The lifting mechanismare four direct drive cylinders using
no cabl es, chains or nechanical lifting screws. A nmechanical safety system
with infinite position mechanical |ocking wedge shall be provided in each
post. A hydraulic safety systemwith integral hydrostatic |line blow off
flow control devices and velocity fuses. Provide NEMA Type 4 Wt er proof
encl osure for push button electronic controls, sol enoid operated.

Equi prent nust be structurally and safety tested and certified to ANSI
ALl / ETL ALCTV 1998 autonotive lift standard.

2.6.1 Lifting Colum

Each colum will be constructed of 20 mm "R-34" forklift channel and be
rigidly supported and joined together using 3-point fillet welds. The base
of each colum wi |l be nmade of 20 nmm gal vani zed steel plate nmin 610 mm x
610 nm

2.6.2 Carriage Assenbly

Each colum will have a carriage constructed of 12 mm gal vani zed stee
plate joined to a 9.5 mm backing plate by 3-point fillet welds, mininmm
The carriage assenbly will roll up and down snoothly in the forklift nast

col ums on four 100 nm doubl e seal ed self |ubricating steel ball bearing
rollers.

2.6.3 Cross Rails

The cross rails will be constructed of 203.2 x 254 x 9.5 mmthick
gal vani zed structural tubing.

2.6.4 Tr acks

Each track will be constructed of three 304.8 x 203.2 mm structural |-beans
wel ded together by 3-point fillet welds. The surface of the track will be
covered by skid resistant dianond plate welded to the top of the |-beam by
a continuous fillet weld. An approach ranp will have an 8 degree approach
angl e.

2.6.5 Control Consol e

The control console will be a free standing unit with operating controls at
1016 nm wor ki ng height. The control consol e shall house the power unit,
oil reservoir, suction strainer, |ow pressure return filter with bypass,
hydraul i ¢ gear punp subnerged in reservoir, electric notor, hydraulic
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val ving, notor starter, over |oads, and NEMA 4 enclosure for electrica
term nal strips.

.6.6 HYDRAULI CS

The Iift shall incorporate a |leveler control system capable of

synchroni zing track el evations during both raising and | owering operations.
The oil reservoir shall be 113 liters capacity. Al hydraulic hoses shal
be of steel reinforced construction, with a burst rating of 93,079 kPa

m ni mum and have standard JIC fittings throughout. Hydraulic tubing to
consi st of seam ess stainless steel with a m ni mum outside dianmeter of 9.5
mm The lift shall be driven by a hydraulic gear punp, capabl e of

suppl ying the appropriate pressure and flow to operate the lift. Screw on
di sposable type oil filter, with a 10 micron filtering surface shall be
located in the return flow oil port in the reservoir

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

The conponents of the paint spray building shall be installed as specified
her ei n.

.2  VERIFI CATI ON OF DI MENSI ONS

Contractor shall be responsible for coordination and proper relation of al
work to the building structure and the work of all trades. Verify al
di rensions that relate to the fabrication of the Spray Paint Buil di ng.

.3 FI ELD | NSPECTI ONS AND TESTS

Schedul e and admi ni ster operational tests and inspections. Furnish
personnel, instruments and apparatus to performtests and inspections.
Correct defects and repeat the respective inspections and tests. Gve the
Contracting Officer anple notice of the dates and times schedul ed for tests
and trial operation. Gve at |east 5 days prior notice for the respective
tests and inspections.

. 3.1 Pre-Installation |Inspection

Before installation, inspect all conmponents of the Spray Paint Booth to
determ ne conpliance with specification and manufacturer's data and shop
drawi ngs as approved.

. 3.2 Operational Tests and I nspections

Upon conpl etion and before final acceptance, operate the Spray Paint Booth
system During operation, inspect and test the systemto determ ne that
each conponent of the systemoperates as specified is properly installed
and adjusted, is free fromdefects in nmaterial, test and nake fina

adj ustment of the equi pnent in accordance with this specification and the
manuf acturer's specifications. Ensure that Contracting O ficer approved
operating instructions are posted prior to starting systemtests.

.3.2.1 Trai ni ng

Provi de operati on and mai ntenance training for user naintenance personnel
Provi de overview of troubl eshooting procedures for all pieces of equipnent
in the paint booth.
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3.3.3 Addi ti onal Tests
3.3.3.1 Sound Leve

Conduct sound | evel readings outside Paint Spray Booth, 3.05 neters from
the center of the exhaust fan, during operational in-service tests. Sound
level not to exceed 84 dBA on Scale 'A of a standard sound | evel neter at
sl ow response. Conformto the requirements of 29 CFR 1910.95. If the
sound | evel readings are recorded in excess of those specified, the
Contractor shall install sound attenuators to reduce |evel of sound and the
systemre-tested. This procedure shall be repeated until specified sound
level is obtained at no additional cost to the Government.

3.3.3.2 Saf ety Shut-Down of Air Supply

A denonstration shall be conducted to prove that the conpressed air supply
to all spray guns will automatically shut down when the exhaust fan is
de-energized, a filter is clogged, a door is opened, or a lighting fixture
i s open.

3.3.3.3 Adj ust nent s

Adj ust the V-belts on the exhaust fan drive pulleys according to
manuf acturer's specifications.

3.4 SYSTEM PERFORMANCE TESTS

Bef ore the paint/rhino booth is accepted, test to denonstrate the genera
operating characteristics of all equipnent shall be conducted a

manuf acturer's representative experienced in systemstart-up and testing,
at such times as directed. Tests shall cover a period of not |ess than 48
hours and shall denonstrate that the entire systemis functioning in
accordance with the drawi ngs and specifications. Corrections and

adj ustrents shall be made as necessary and tests shall be re-conducted to
denonstrate that the entire systemis functioning as specified. |If tests
do not denobnstrate satisfactory system perfornmance, deficiencies shall be
corrected and the systemshall be retested. Tests shall be conducted in
the presence of the Contracting Officer. Any material, equipnent,

i nstruments, and personnel required for this test shall be provided by the
Contractor.

3.5 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total of 8 hours of normal working time and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instruction shall cover all of the itens contained in the approved
operation and mai ntenance nmanual s as well as denpnstrations of routine

mai nt enance operati ons.

-- End of Section --
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SECTI ON 115083

ABRASI VE BLAST BOOTH

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 201 (1990) Fan Application Manual - Fans and
Syst ens

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI 79. 4 (1997) Ventilation and Safe Practices of
Abr asi ve Bl ast Operations

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 91 (1999) Standards for Bl ower and Exhaust
Systens for Vapor Renoval

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Heal th Standards
29 CFR 1910. 27 Fi xed Ladders

29 CFR 1910.94 Ventil ation

29 CFR 1910. 134 Respiratory Protection

AVERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYQ ENI STS (ACA H)

ACd H 2093 (2001) Industrial Ventilation, Manual of
Recomended Practice

.2 DESCRI PTI ON OF WORK

Provi de a conplete turnkey Abrasive Blast System (ABS). The principa
conponents of the systemare the Abrasive Blast Room Dust Coll ector,
Recovery System Abrasive Reclai m Machi ne, Bl ast Machi ne, CO Monitor,
Operator Safety CGear, Conpressed Air System and Breathing Air System The
wor k required under this section includes furnishing, installing, and
testing new equi pnent. Provide and make utility connections to equi pnent
in accordance with requirenents specified in other sections of this
specification and in accordance with the physical dinensions, capacities
and other requirenents of the equipnent furnished. A factory trained
installation supervisor shall be present for installation and start up
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1

3 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the subnittal for the
Government. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Abr asi ve Bl ast Room

Submit within 60 days of receipt of contract or notice to
proceed, a mninmum 1: 100- mm scal e | ayout draw ngs of the abrasive
bl ast equi pmrent room Indicate the detail ed arrangenent of al
Contractor supplied equipnent, in their exact |ocations. |nclude
el evations of the abrasive blast equi pnent room to establish that
the equipnent will fit the allotted spaces with clearance for
installation, operation, and nmaintenance. Provide details of the
air intake and exhaust system of the abrasive blast and the
abrasi ve bl ast equi pnent roons. Provide elevations and details of
t he abrasive blast roons product and man doors.

Recovery System
Equi prent Room
Dust Col | ect or

Submit within 60 days of receipt of contract or notice to
proceed, a mininmum 1:100 scal e | ayout drawi ngs of the dust
collection system Indicate the detail ed arrangenent of al
Contractor supplied equipnent, in their exact |ocations. |nclude
el evations of the dust collector, to establish that access to its
trash bins is easily obtained with a standard 1814 Kg capacity
forklift truck.

Salt Filter Air Makeup System and Ductwork
Air I ntake System

Provi de manufacturer's recommended installation procedures.
Provi de detailed drawings for Make up air unit and air salt pocket
filters. Provide detailed drawings for Make up air supply
del i very openi ngs

SD- 03 Product Data

Manuf acturer's standard catal og data, at |east 5 weeks prior to

t he purchase or installation of a particular conponent,

hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denpnstrate conpliance with
contract requirenents. Data shall include manufacturer's
recommended installation instructions and procedures. Data shal
be subnmitted for each of the specified conponent:

Dust Col | ector
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Recovery System

Abr asi ve Recl ai m Machi ne
Bl ast Machi ne

Qperator Safety GCear

St or age Hopper

If the catal ogs supplied refer to nore than one node

PN50845

or type of

equi prent, the catal ogs should be clearly annotated to show which

product is being supplied under this contract.

Spare Parts Data

Spare parts data for each different item of equi pnent specifi ed,
after approval of detail drawings no later than 2 nonths prior to

t he date of beneficial occupancy. The data shall include a

conplete list of parts and supplies, with current unit prices and
source of supply, a recomended spare parts list for 1 year of
operation, and a list of parts recomended by the manufacturer to

be replaced on a routine basis.

Posted I nstructions

Posted instructions, at |east 4 weeks prior to construction
conpl etion, including equiprment |layout, wiring and contro
di agrams, piping, and control sequences, and typed condensed
operation instructions. The condensed operation instructions
shal | include preventive naintenance procedures, nethods of

checki ng the system for normal and safe operation, and procedures

for safely starting and stopping the system The posted

instructions shall be framed under glass or |am nated plastic and

posted where indicated by the Contracting O ficer.

Verification of D nensions

Aletter at |least 4 weeks prior to beginning construction,

including the date the site was visited, conformation of existing

conditions, and any di screpancies found.

Syst em Per f ormance Test

A schedul e, at least 4 weeks prior to the start of related

testing, for the system performance tests. The Schedul es shal

identify the proposed date, time, and location for each test.

Denmonstrati ons

A schedul e, at least 4 weeks prior to the date of the proposed
training course, which identifies the date, tine, and | ocation of

t he training.
SD- 05 Design Data
Dust Col | ect or

Submt cross draft cal cul ati ons
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Git recovery system
Submit cal cul ati ons for bal ancing bl ast media recovery system
Abr asi ve recl ai m nachi ne

Submit calculations for balancing the flow rate of the abrasive
recl ai m machi ne.

Bl ast machi ne

Submit cal cul ations for bal ancing the abrasive reclai mnmachine
recovery rate with the bl ast nachine.

Abr asi ve Cal cul ati ons

Cal cul ati ons for nmaxi mum anmount of abrasive that the entire
system may contain during normal blasting operation

SD-06 Test Reports
System Performance Tests
Si x copies of each test containing the information described
bel ow i n bound 216 x 279 mm bookl ets. The report shall docunent
conpliance with the specified performance criteria upon conpletion
of testing of the system The report shall indicate the nunber of
days covered by the tests and any concl usions as to the adequacy
of the system
a. Abrasive Blast Room
b. Dust Collector
c. Screw nmedia recovery system
d. Abrasive Reclai m Machi ne
e. Blast Machine
f. Operator Safety Gear
g. Storage Hopper
SD-07 Certificates

Abr asi ve Bl ast System

Provide a certificate of conpliance with ANSI Z9.4 and 29 CFR
1910.

SD-10 Operation and Mai ntenance Data
Qperation Manual s
Si x conpl ete copies of operation manual in bound 216 x 279 nm

bookl ets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and
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1

normal shutdown at | east 4 weeks prior to the first training
course. The booklets shall include the manufacturer's nanme, nodel
nunber, and parts list. The manuals shall include the

manuf acturer's name, nodel nunber, service manual, and a brief
description of all equiprment and their basic operating features.

Mai nt enance Manual s

Si x conpl ete copi es of maintenance manual in bound 216 x 279 mm
bookl ets listing routine maintenance procedures, possible
br eakdowns and repairs, and a trouble shooting guide. The manuals
shal | include equi pnent |ayouts and sinplified wiring and contro
di agranms of the systemas installed.

a. Dust Collector

b. Recovery System

c. Abrasive ReclaimMchine

d. Blast Machine

e. Abrasive Bl ast Room Product Doors
f. Abrasive Blast Booth

g. Breathing Air Supply System purifiers, carbon nonoxide
nonitor, alarm filter, and hoses.

Submit operations and mai ntenance data in accordance with
Section 01781 OPERATI ON AND MAI NTENANCE DATA.

In addition to the requirenents of Section 01781 OPERATI ON AND
MAI NTENANCE DATA, subnit the manual in a three-ring, hard cover,
not ebook. Provide index tabs that are specific to the required
subject matter. Submt all drawings, illustrations, schematic and
control, exploded views and di agrans as specific in Section 01781,
OPERATI ON AND MAI NTENANCE DATA in 216 nm by 279 nm by 432 mm
format.

Submit one complete installation nmanual: an Aut oCAD CD of
el ectrical control system draw ngs, operating equi pnent and
installation drawings manual to the Contracting O ficer for review
and approval, a mininumof 30 days prior to the perfornmance of
abrasive blast roomtests. Seven copies of the approved manual s
with all test results included shall be provided to the
Contracting Officer after conpletion of satisfactory system
testi ng.

4 LOA STI CS

Shoul d the Contractor or equi pnent manufacturer or vendor provide speci al
parts of components which have been created specifically for the execution
of this contract and not for the purpose of uniform nodel field change or
product line nodifications, then these itens shall be identified at their
field replacement level as specialty itens in all listings of equipnent,
conponents, spare parts or consumabl es.
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1.5 DELI VERY, STORAGE, AND HANDLI NG

I nspect each piece of equi prent upon delivery. otain and follow equi pnent
manuf acturer's recomendations to protect materials and equi prent and
prevent danage.

1.6 SIGNS

Provi de signs as required by Section 10440 | NTERI OR SI GNAGE
PART 2  PRODUCTS
2.1 ABRASI VE BLAST SYSTEM ( ABS) DESCRI PTI ON

a. The ABS will house all blasting equi pnent necessary to provide an
abrasi ve cl eaning system using stainless steel grit media (SAE
330). The systemw || produce a clean product ready for
preservation and/or painting. The ABS will include a
pre-engi neered bl asting booth to accommpdate the varied size
wor kl oad required. Storage/recovery of the stainless steel grit
media will be provided. The recovery system shall be serviced by
a recovery systemthat transports the used abrasive media and
fines fromthe blast roomto the abrasive media reclai mseparator.
Provide a ventilation systemfor dust renoval and collection. The
dust collecting equi pnent shall be nounted on a concrete
foundati on outside the building. Provide a personnel two
breathing air systems for two operator. The breathing air and

electrical systems will be installed in an equi pment room separate
fromthe Abrasive Blast Room and the Bl ast Equi pnent Room The
ABS shal |l include a conplete electric systemincluding appropriate

controllers. Necessary electrical connections for the controllers
are specified in Section 16415A ELECTRI CAL WORK, | NTERIOR Al
conponents of the ABS shall be conpatible to nmeet the requirenents
of abrasive recovery, ventilation and dust collection and abrasive
cl eani ng wi t hout causi ng overl oad, excessive down time for

mai nt enance, or blast material short supply in the system

Exhaust ventilation shall be as specified in Section 15895 AIR
SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS.

b. Performall work and testing required for the installation of the
facility and all associated equi prment.

2.2  ABRASI VE BLAST SYSTEM FABRI CATI ON AND CONSTRUCTI ON
These requirements define the mni mum desi gn parameters for the ABS
2.2.1 Mai nt ai nability

a. Al conmponents that might be subject to failure shall be
positioned for ease of accessibility for replacenent. Such itens
shall be standard items fromthe manufacturer's catal og. The
equi prent shall be designed for mai ntenance by Government
mai nt enance per sonnel

b. The Governnent shall specify which parts require periodic
mai nt enance, overhaul, and replacenent. A list of spare parts,
i ncluding current prices shall be provided by the Contractor and
shall be included in the operation and mai nt enance nmanual s.
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c. |If special tools are required for nmaintenance, Contractor shal
furnish two sets in | ockable netal containers.

2.2.2 I nterchangeability

I nterchangeability between conponents of the equi pnent identical in size
and function shall be nmaximzed. Parts and assenblies shall be

manuf actured to standards that permt replacenent or adjustnent without
nodi fi cati on.

2.2.3 Dust

Al'l bearings, nmechanical drive equiprment, notors and el ectrical contro
equi prent shall be encl osed and/or sealed to prevent entry of dust since
the equi pnent will be located in close proximty to the blasting area.

2.2. 4 Saf ety

The design of the equipnent shall incorporate sufficient safety devices and
features in accordance with 29 CFR 1910, with enphasis on Sections 94, 132,
133, 134, 135, 136, 212 and 219 to ensure protection of personnel,

equi prent, and mai ntenance of the equi prment. The equi prent shall not
present safety hazards when subjected to side |load forces that may occur.
Cut-off switches for rotating parts shall be placed throughout the

equi prent to manual ly cut off equi pment power to specific sections where
continued operation of the equiprment mght result in damage to equi pnent or
material or cause hazards to personnel

2.2.4.1 Guards and Screens

Met al personnel safety guards shall be provided for nornally accessible
unducted fan inlets and di scharges and novi ng power transm ssion components.

2.2.4.2 Mechani cal Safety

a. Equi pnent operation shall continue to function when any piping or
tubi ng systemis subjected to tw ce the naxi mum nom nal worki ng
pressure.

b. Pressure vessels, valves, and fittings shall w thstand proof
pressures.

2.2.5 El ectrica
The equi pnent shall use power froma 115 volt 60 Hertz singl e-phase source,
and 460 volt, 60 Hertz, three-phase source. Sections 16415A ELECTRI CAL
WORK, | NTERI OR

2.2.6 Controls and Al arnmns
Controls and al arns shall be located for conveni ent use and observation by
the operator. Each control, indicator, and instrunent shall be clearly and
I egi bly marked for function and identification

2.2.6.1 Power on Signa
A flashing red warning light shall be mounted over each access to the

Abr asi ve Bl ast Room and shall automatically be activated when the ABS is in
operation. A sign forbidding access except in an energency while the red
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light is on shall be nounted in the vicinity of the warning light. The
warning |ight and sign shall be visible froma distance of 15.24 neters
(m ni num .

2.2.6.2 Qperator Sigha

Duri ng Abrasive Blast Systemoperation inside the abrasive blast room the
operator shall be alerted to interrupt operations by a flashing red |ight
and horn activated by push buttons nounted on outside east wall near each
personnel access door. Place alarns as indicated.

2.2.7 Pai nti ng

Materials and col or shall be the manufacturer's standard. Al mgjor

equi prent shall be cleaned, prinmed and painted, in shop, prior to shipnent.
Al'l structural steel in non-air-conditioned spaces shall be prined and

pai nted as specified in Section 09900 PAI NTS AND COATINGS. All bolts,
anchors, nuts and washers in non-air-conditioned spaces shall be 316
stainless steel. Following installation, all external nmetal surfaces of
equi prent and pi ping other than noving parts, instrument panels or | abe

pl ates, which are unpainted, prime painted or damaged shall be cl eaned,
primer painted as necessary and field painted in accordance with Section
09900 PAI NTS AND COATI NGS

2.2.8 Mechani cal Devi ces
2.2.8.1 Lubri cati on

Adequat e accessi bl e and positive lubrication shall be provided to all
beari ngs and worki ng surfaces. Werever necessary, neans shall be provided
for checking the level of lubricant in all parts and conponents.

2.2.8.2 Fast eni ng Devi ces

Al screws, pins, bolts and simlar parts shall be installed with a neans
that prevents | oss of tightness, or dislodgnent. Al such parts, if

subj ect to renmoval or adjustnent (rmaintenance) shall not be swaged, peened,
stacked, or otherw se permanently deforned. Al bolts, anchors, nuts and
washers in non-air-conditioned spaces shall be Type 316 stainless steel

2.2.8.3 Support Bearings for Bl ocks and Bearings

Rotating parts shall be nmounted with dust tight, sealed, life lubricated
anti-friction bearings. Bearing |oad capacity, including applicable safety
and lift factors as recommended by the bearing manufacturer, shall be equa
to or greater than nmaxi mum bearing | oadi ng under all operating conditions
speci fied herein.

2.2.8.4 Chai n-dri ven Mechani sms

Chai n-driven mechani sms shall be equi pped with chain idler tensioners and
saf ety guards.

2.2.8.5 Gauges and Meters

Gauges and neters shall be English for units of nmeasure and increnents.
Dual scale dials or indicator shall be used. Gauges and neters shall be
easily renovabl e for mai ntenance and provisions shall be made for in-place
cal i bration.
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2.

2.

2.

2.

2.

2.8.6 Equi pnent Access

Sufficient space shall be provided so that all equi pnent is accessible for
operation and mai nt enance. Conponents shall be accessible for repair or
repl acenent without necessitating the renoval of any mmjor equi pnent or
conmponent s.

2.9 Transportability

Lifting eyes, handles, or other devices shall be provided on the equi pnent
as necessary to permt safe novenment of equiprment for relocation and

mai nt enance wi t hout exposing the equi prent to damage, deformation or

m sal i gnment .

2.10 Col or Codi ng

Controls, nmoving parts, and piping shall be color coded in accordance with
29 CFR 1910 paragraph 144.

3  ABRASI VE BLAST BOOTH MATERI ALS AND FABRI CATI ON
3.1 Cei ling

The Abrasive Blast Booth ceiling panels shall be nade of 11 gauge (English
equi valent) mmsteel (mnimun). Panels shall be stiffened as indicated,
pre-drilled, and bolted together with gaskets to prevent |eakage. Al

bolts, anchors, nuts and washers in non-air-conditioned spaces shall be 316
stainless steel. Panel design shall exclude horizontal |edge or cavities
and shall mnimze vertical ribbing on the interior of the room The
design for all panels shall be standard for ease of replacenent. The
arrangenent of the panels shall maxinize the use of one commopn size. The
design of the ceiling panels shall provide openings for light fixtures to
be installed.

. 3.2 Li ghting

Provide a minimum of 1,000 Lux of illum nation when neasured 914 nmm above
the finished floor in the center of the blast room Fluorescent type |anps
shal |l be used and shall be installed in the Abrasive Blast Room ceiling and
side walls. They shall illumnate the blast roomthrough seal ed wi ndows of
pol ycar bonat e wi ndow pane of a m ninmumthi ckness of 6 mmor wire reinforced
safety glass. The fixtures shall be designed as renovable, frominside the
Abrasi ve Blast Room for the purpose of | anp naintenance and installation
Lighting shall conformto Section 16415A ELECTRI CAL WORK, | NTERI OR

.3.3 Interior Painting

The interior walls and ceiling of the blast roomshall be painted high

gl oss white enanel above the 3.96 neters level. The renmi nder of the wall
shall be painted with a gray priner. Al structural steel in

non-ai r-condi ti oned spaces shall be prined and painted as specified in
Section 09900 PAI NTS AND COATI NGS. Painting shall be performed prior to
installation of light fixtures and air plenuns.

.3.4 Man Access Doors

Provi de doors for operator access as indicated on the drawi ngs. Doors
shal | be equi pped with panic hardware and a safety interlock to inhibit
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blasting if it is not secured.
2.3.5 Electric Roll-Up Doors

Electric Roll-Up Doors shall be installed as indicated. The doors shall be
provi ded with expl osi on proof nmotor and nmanual pulley capabilities.

2.3.6 Fl oor Grating

Bar grating shall cover the nedia recovery pit. Bar grating shall be
renovabl e. Open ends of grating shall be banded. WMaterial shall be
supplied with Type 316 stainless steel. Bar grating shall be of a common
size and shall be designed for easy replacenent. Bar grating shall be
designed to support the greater of 4,000 Kg wheel |oads (inmpact included)
or 2,000 Kg/n?2 live loading that result form product placenment. The
support and retention of the bar grating shall be of a design that is
consistent with the requirenments of the manufacturer of the Git Recovery
System

2.3.7 Fl oor

The bl ast roomshall be installed on a hardened concrete floor rated at
27.5 MPa. The blast roomfloor shall be provided with 316 stainless steel
checkered plate secured to the concrete.

2.3.8 Abr asi ve Bl ast Booth, Capacity and D nensions
The bl ast room shall be sized as indicated on the draw ngs.
2.3.9 Abrasive Blast Booth, Accessories

One conpl ete operator safety outfit that conplies with ANSI Z9.4, 29 CFR
1910. 94, and 29 CFR 1910.134 shall be provided. CQutfits shall be provided
with blast hood respirator, air filter, air conditioner, gloves, pants,
jacket, and CO Monitor. Operator safety outfit shall be approved by N OSH.

a. Respirator: Blast hood with sel f-adjusting headband, inner cape,
and uniformair distribution. One piece nold with nylon cape, 14"
x 5" replaceable plastic window The hood shall meet N OSH.

b. (DELETED)
c. (DELETED)

d. Air Conditioner: Air conditioner shall be attached to the
operator's belt and cool air comng into the hood.

e. Jacket and Pants: jacket and pants shall be heavy duty canvas.
d oves shall be heavy duty | eather.

2.4 DUST CCLLECTI ON SYSTEM

Fan arrangements should be selected to elininate systemeffects identified
in AMCA 201. Ventilation and dust collection equiprment shall prevent dust
escapi ng fromthe enclosure and provide visibility within the booth to the
| evel s established by 29 CFR 1910.94. The system shall be desi gned and
arranged to provide a negative pressure in the roomand prevent dust
escaping fromthe room A belt driven exhauster, Cass Ill fan equipped,
with a silencer that achieves a sound | evel that does not exceed 84 dBA on
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scale A of a standard sound | evel neter at slow response setting, 3 neters,
fromthe center of the fans exhaust, shall be installed. The fan shall be
of sufficient capacity to provide air velocity of at |least 1.53 nmeters per
second at the louvered air inlet openings and 0.51 neters per second of
cross draft ventilation. Unit shall contain a conbined total filter area
of at least 2,265 square neters, with an air-to-nedia ratio not to exceed
2.0:1. Filter housing shall be constructed of 4.55 mm 3.42 mmand 2.66 nmm
carbon steel with bolted and wel ded constructed (riveted construction will
not be permtted). Unit shall utilize a factory-supplied
abrasion-resistant inlet to nmnimze the effects of abrasive particulate in
the air stream Dirty air inlet nmust be on the top-side of the cartridge
housi ng, creating a downward airflow direction inside the unit. Do not

| ocate the dirty air inlet in the | ower hopper portion of the unit. Dust
Col I ector type/ nodel nust be field-proven. The dust collector shall have
99.9 percent weight arrestance efficiency according to ASHRAE 52.1. Fan
shal | be backward-inclined industrial blower capable of 11,800 liters
/second at 2.5 kPa total static pressure. Fan package will include flanged
inlet and outlet, quick clanp housing inspection door, housing drain
coupling with gate val ve, OSHA shaft and bearing guards, OSHA belt guard

wi th expanded nmetal front, 37.3 kW TEFC notor with variable pitch pulley,
adj ustabl e slide base, static and dynam c bal anced, AMCA rated, and shi pped
assenbl ed. Mdtor must neet or exceed EPAct (Energy Policy Act) for
efficiency on 60 cycle general -purpose motors. Unit will include manually
adj ustabl e outl et danper. The dust collector shall be fabricated with the
housing stiffened to withstand 5000 Pa water gauge operating pressure and
finished to withstand installation outside the building. Al ventilation
conponents and ducting shall be in conpliance with the ACE H 2093 and ANS
79.4. Differential Photohelic pressure gauge and al arm system shall be
provided and installed to nonitor the static pressure in the ducting,
cartridges, and the blast enclosure. Provide high tenmperature Nyl on tubing
bet ween the control panel and the dust collector housing. The tube
fittings nust be stainless steel. The alarmsystemshall alert operating
personnel when a pressure change occurs, that is beyond manufacturer's
recormmended operating range.

2.4.1 Dust Col |l ector Capacity and Di nmensi ons

The air velocity within the enclosure nust be no |l ess than 0.51 neter per
second for a cross draft ventilated roomto conformto the requirenents of
ANSI 79.4 and 29 CFR 1910.94. The blast room shall be arranged for cross
draft end to end ventilation. Exhaust plenunms shall be provided for
connection to the dust collector and the abrasive blast room They shal
be constructed of 1.21 nm Type 316 stainless steel with 1.90 mm el bows.

Pl enuns shall be located at the end of the room opposite roll-up doors.
The plenuns shall be installed on the sides of the Abrasive Bl ast Room as
i ndi cated. They shall be sized to maintain interior clearance and for
mnimuminterior intrusion into the corners of the room The exterior

di mensi ons and wei ghts of the dust collector vary according to

manuf acturer. The Contractor nust coordi nate the size of required nmounting
pad to accommpdate the dust collector selected. Direct access shall be
provided for a forklift truck to access the fines collection drum beneath
t he dust collector.

2.4.2 Ducti ng

Duct supports shall be designed to carry the weight of the duct system
itself plus the anticipated weight of any conveyed materials. Since
sprinkler protection is provided inside the duct system the duct supports
shal | al so be designed to support the anticipated weight of any
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accunul ation of sprinkler discharge. Conformto NFPA 91
2.4.3 Dust Col | ector Accessories

A caged | adder and railed platformto nmeet 29 CFR 1910. 27 requirenents

shal |l be furnished to provide access to dust collection conponents for
repair and mmi ntenance. Handrails, |adders, grating, and exterior elevated
wal kways shall be Type 316 stainless steel, anodized al um num structura
fiberglass reinforced polyester (FRP) or extruded fiberglass. Wen
appropriate, marine grade alum num defined as copper free alloy such as
5052 or 6063 will be used. All structural steel in non-air conditioned
spaces shall be prined and painted as specified in Section 09900 PAI NTS AND
COATI NGS.

2.4.4 Vertical Receiver

Dust collector cartridge filters use a large quantity of conpressed air for
back pulse filter cartridge cleaning. A 2500 L vertical conpressed air
recei ver tank shall be provided as a reservoir for the back pulse air. The
contractor is responsible for supplying a 50 mm di aneter NPT air supply
pipe to the vertical conpressed air receiver tank for the dust collector
back pul se conpressed air system Provide a conpressed air |ine regulator
and gauge to reduce 690 kPa air to 414-483 kPa to the di aphragm val ve

mani fol d, which provides reverse pulse air to cartridge filters. Failure
to adjust the di aphragm val ve nanifold pressure nay result in premature
failure of the cartridge filters.

2.4.5 Phot ohel i ¢ Pressure Switch Gauge

Dust collector shall have Dwyer (or equal) Photohelic pressure switch gauge
air control to control the duration and frequency of the pulse, with
hi gh/l ow settings and warning light to indicate high static pressure.

2.4.6 Control Tubing

Provide 6.25 nm O D. Nylon tubing and Type 316 stainless steel connectors
bet ween t he Photohelic pressure switch gauge panel and the dust collector
t ube mani f ol d.

2.4.7 Cartridge Filters

Filters shall be Torit-Tex cartridge type filter, which have a high
tolerance for noisture with a mninmumfilter surface area of 21.8 n?
/cartridge. Filter efficiency shall be a m ni mum of 99.995 percent at 0.5
m crons.

2.5 ABRASI VE BLAST EQUI PMENT

Abr asi ve Bl asting Equi prent shall support the use of stainless steel grit
bl asting nmedia (SAE 330) and operate at up to (English equival ent) 862 kPa
of compressed air.

2.5.1 Service Ar

A Service Air Control Station shall supply a continuous flow of 862 kPa
conpressed air at a rate of 0.113 cubic nmeter per second to the bl ast

machi ne. The control station shall be supplied fromthe building service
air system The control station shall consist of a manual cutoff valve,
ball type, a line pressure indicator gauge with individual stop, a splitter
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mani fold for two sol enoid cutoff valves, two manual stop valves and two

bl eeder cocks. The control station shall be configured and nounted in the
vicinity of the blast machine and readily accessible by the system
operator. All piping and valves will be installed to support an 862 kPa
operational systemand (English equivalent) 32-mm | D bl ast hose using 10 mm
orifice nozzles. The general air systemshall be tested at 1-1/2 tines
operating pressure (mnimm.

2.5.2 Bl ast Machi nes

Provi de one 0.283 cubic meter, stainless steel grit capacity, blast
machi ne, |located as indicated. One operator hose shall supply the west
side of the Abrasive Bl ast Booth.

2.5.2.1 Pressure Vesse

The pressure vessel shall conformto all appropriate ASME regul ati ons and
carry a National Board approval certificate, with a rating of 862 kPa.

2.5.2.2 Medi a Fl ow Val ve

Bl ast media flow val ve shall be designed so that the manual |y adjustable
nmetering function and the pneurmatically operated val ve actuation function
are acconplished separately.

2.5.2.3 Bl ast Nozzl es

Provi de one silicon carbide nozzle, with a 10 mmorifice, with the bl ast
machi ne. The Bl ast Nozzl e shall be bonded and grounded to prevent the
generation of static charges. Wen bonded and grounded, no conponent of
t he equi pnent specified herein shall have a resistance to ground greater
than 25 ohns when such neasurenents are nade in normally dry weather, not

| ess than 48 hours after rainfall. This requirenment shall exclude all
conponents of this equi pment which are designed, intended and identified as
conductors of electrical current or, electrostatic potential. The bl ast

nozzl es shall be provided with a "dead nan" type switch. The abrasive
control switch shall be electrically operated for instant response over the
entire operating |length of the hose system

2.5.2.4 Bl ast Hose

The bl ast hose, which conveys the conpressed air and nedia to the bl ast
nozzl e, shall have an inside dianeter of 32 nm an outside dianmeter of 47
mm and shall wei ght approximtely 15.9 Kg per each 15.24 neter |ength.
Thi s hose shall be gum rubber |ined and wapped with a dual |ayer of tough
nyl on The hose bib shall be rated at a working pressure of 1173 kPa. The
hose lining shall be not less than 6.35 mmthick carbon bl ack-i npregnat ed
rubber for static dissipation. It shall be fitted with |ightweight, nylon
qui ck di sconnect couplings that mate externally and incorporate
automatically interlocking safety wres.

2.5.2.5 Abrasive Cut-Of Switch

Provide an electric cut-off switch to allow the use of conpressed air from
the bl ast nozzle for duct bl ow down on blasted surfaces. This swtch
controls the opening and closing of the grit valve fromthe renpte contro
handl e.
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2.5.2.6 Operator Renmpte Controls

Provide renote controls of the electric type, which incorporate a normally
closed inlet valve and normally open outlet valve. Air pressure shall open
the inlet valve and close the outlet valve to begin the blasting process.

If there is a loss of air pressure to the valves, springs shall return the
val ves to their normal position

2.6 ABRASI VE MATERI AL RECLAI M SYSTEM

A Cross screw recovery systemshall rempve stainless steel abrasives, dust
and debris fromthe nedia pit and pass it to the reclanmation equi pnent
nounted on top of the abrasive supply hopper. This equipnent shal

separate usable steel grit fromunusable materials and re-circul ate cl ean
abrasive to the blast unit. Unusable material shall either be returned to
the dust collector or to a trash bin located in the equi pment room All
conponents provided for this operation shall be of a size and capacity to
permt continuous blasting for at |east 60 mnutes once the system has been
filled to capacity, without interruption for adding additional abrasive.

2.6.1 Stainless Steel Grit Abrasive Media Reclai m Separat or

Provide a rotating screen type separator having the function of renoving
large foreign particles fromthe stainless steel grit abrasive m xture.
The screen assenbly shall continuously and automatically di scharge al
foreign material, which will not pass through the screen nesh, to fl oor

| evel by gravity spouting into a refuse hopper. A 5 percent carryover of
usable grit (shot size SAE 280) is the maxi mum all owed. The abrasive shal
gravitate fromthe screen to an abrasive air wash separator that shal
renove the dust particles and unusabl e abrasive fines fromthe operating
m xture in the recycling system The conpensating flow type separator is
recommended for this application. |In intermttent operations, the abrasive
bl ast and resultant abrasive | oad delivered to the air wash separator
varies in quantity. The separator shall separate unusable steel shot and
route reusable stainless steel grit to the blast machine.

2.7 MAKE- UP Al R | NTAKE SYSTEM

2.7.1 Mat eri al s and Fabrication
The air intake systemconsists of in-line centrifugal fans, stainless stee
supply air duct, salt filters, factory supplied air intake filters,
differential pressure gauge and pressure swtch.

2.7.2 Supply Air Fans and Salt Filters
Provide supply air fans and salt filters as indicated on the draw ngs and
in accordance with Section 15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEMS,

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Systeminstallation shall be conducted in accordance with manufacturer's
printed instructions.
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3.2 VER FI CATI ON OF DI MENSI ONS

Contractor shall be responsible for coordination and proper relation of al
work to the building structure and the work of all trades. The Contractor
shall verify all dinensions of the building in the field that relate to
fabrication and installation of the ABS and notify the Contracting Oficer
of any di screpancy before final installation

3.3 FI ELD | NSPECTI ONS AND TESTS

A Pre-Accept ance, Acceptance and Post-Acceptance Test shall be conduct ed.
The tests shall be perfornmed by the Contractor as directed herein. A
step-by-step test plan and report shall be provided by the Contractor for
each test. The equi pnment specified herein shall be operated for not |ess
than 30 minutes to determ ne conpliance with the acceptance test

requi renents. Proper operation of controls and other accessories shall be
i nspected and dempnstrated. Reports of all test data, analysis of
performance and concl usions shall be prepared and subnmitted to the
procuring activity.

3.3.1 Pre- Accept ance Test

Conduct pre-acceptance test on all electrical, mechanical and pneumatic
devi ces and conponents of the ABS to deternine if each conponent is
operating properly and conforns to specifications. The tests shall be of
sufficient depth to assure that every conponent of the systemis exercised.
Probl ems and deficiencies identified during this test shall be corrected
prior to comrencing the acceptance test. The follow ng conditions shall be
tested during the pre-acceptance test:

a. Before operation of the system test all piping for air systens at
1-1/2 times the working pressure of the system After piping
tests are conplete, the systemshall be operated.

b. Cbserve flow of blasting nmedia through recovery and separation
cycle for indications of overloading systemduring blasting
operations. Mninmumrequirenents for the recovery and separation
cycle are:

(1) Process 181 Kg per mnute of stainless steel grit.

(2) A maxi mum of 5 percent carryover of usable grit to waste from
t he separator.

(3) Separator effectiveness of 95 percent in renoving fines and
unusabl e blast nedia (all shot that sizes |ess than SAE 280).

c. Inspect exterior of blast enclosure for indications of dust and/or
bl asti ng medi a escapi ng fromencl osure, no | eakage al | owed.

d. Test all electric notors installed in the systemto determ ne that
the working load is not in excess of notor rated capacity.

e. Verify the grounded connection to the operator's nozzle controls.

f. Verify the cut-off action of the operator's nozzle and the refil
reaction in the blast generator.

g. Test and inspect for proper installation and operation all alarm
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and warni ng signs specified.

h. Verify rate of airflow through inlet |ouvers, across the bl ast
room and fromthe exhauster.

i. Inspect, test and verify discharge from exhauster that visible and
particle em ssions are within specified limtations. Mxinmm
al | owabl e visible em ssions no greater than Nunber 1 on the
Ri ngel mann chart and particulate matter not in excess of 5
mlligranms per dry standard cubic foot of air

j. Verify that illumnation within the Abrasive Blast Systemis equa
to or greater than that specified

k. Inspect and verify operation of dust collector.

The pre-acceptance test shall be used as a training exercise for activity
per sonnel

3.3.2 Accept ance Test

The Acceptance Test for the Abrasive Blast System shall be conducted by
trai ned personnel fromthe activity performed under the Contractor's
supervision, during which normal equi pment system operations shall be
conducted. This phase shall also include a test of each and every system
element, as in the pre-acceptance test and:

a. Denonstrate the ability to support a 60-m nute m ni mum bl asti ng
peri od as specified.

b. Prepare a test plate or using a test piece provided by the
procuring activity, denonstrate the ability of the systemto
provide a "near white" surface on that test piece.

c. Denonstrate training effectiveness.
3.3.2.1 Per f or mance

The ability of the blast systemto support the blast times required can be
based on the anmount of time required for the nozzles to eject 0.018 cubic
nmeter of blasting material times the amount of blasting material avail able
ina fully charged system An allowance of 15 percent standby wll be

al l owed. Any device or conponent that fails or otherw se does not perform
to specification standards, shall be repaired or replaced by the
Contractor, and that portion of the systemshall be re-tested to determ ne
accept ance.

3.3.3 Dust Col | ect or

The exhaust to the atnmobsphere fromthe dust collector shall be tested
during the acceptance and post-acceptance test periods. To neet
environnental air permt requirements, the dust collector shall attain not
| ess than 99.9 percent control efficiency and shall neet all other
permtting agency requirenents. |If the dust collector fails to neet these
specified requirenments, it shall be repaired or replaced by the Contractor,
at no cost to the government.
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3.3.3.1 Vi si bl e Eni ssi ons

At no tine shall the dust collector discharge into the atnosphere, any air
contam nant emi ssion for a period or periods aggregating to nmore than 3

m nutes in any period of 60 consecutive mnutes, which is darker in than

t hat designated as Number 1 on the Ringel mann chart as published by the
United States Bureau of M nes, or of such opacity as to obscure an
observers view to a degree greater than does snpoke of a shade designhated as
Nunber 1 on the Ringel mann chart. For the purpose of this rule "observer"
nmeans a certified human observer or a certified and calibrated opacity

noni tori ng system

3.3.3.2 Nui sance

The dust collector shall not discharge from any source what soever such,
guantities of air contam nates or other material which cause injury,
detriment, nui sance, or annoyance to personnel or to the public, or which
endanger the confort, repose, health, or safety of personnel or the public,
or whi ch cause or have a tendency to cause, injury or danage to business or

property.

3.3.3.3 Particul ate Matter
The dust collector shall not discharge into the atnosphere, from any
source, particulate matter in excess of 5 milligrans per dry standard cubic
neter of air.

3.3.4 Bl ast Room Emi ssi ons
The em ssions fromthe abrasive blast shall not exceed the linmts specified
in this section, or National or USAKA/ KMR anbient air quality standards
(NAAQS or SAAQS).

-- End of Section --
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SECTI ON 11504

HYDRO BLAST SYSTEM

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI Z9. 4 (1997) Ventilation and Safe Practices of
Abr asi ve Bl ast Operations

CCODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Health Standards
29 CFR 1910.94 Ventil ation
29 CFR 1910. 134 Respiratory Protection

1.2 DESCRI PTI ON OF WORK

Provi de a conplete Hydro-Blast System The principal conponents of the
system are the Blast Room C ear Fast/Deep Bed Water Filter Conbination,

St orage Tank, Settling Tank, Hydro-Blast Punp, Operator Safety CGear, Hydro
Bl ast Conpressed Air System Breathing Air System and Product Handli ng
System The Conpressed Air System the Breathing Air System and the
Product Handling Systemare specified in other sections of this
specification as they al so serve the Paint Spray Painting System The work
requi red under this section includes furnishing, installing, and testing
new equi prrent. Provide rough in and make utility connections to equi pnent
in accordance with requirenents specified in other sections of this
specification and in accordance with the physical dinmensions, capacities
and other requirenents of the equipnent furnished. Provide the hydro bl ast
systemas an Additive itemin the Proposal Schedul e.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the subnittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Hydro Bl ast System

Resi due Col | ect or
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Submit within 60 days of receipt of contract or notice to
proceed a m ni mum 1: 100- mm scal e | ayout drawi ngs of the hydro

bl ast room and the hydro bl ast equi pnent room |Indicate the
detail ed arrangenent of all Contractor supplied equiprment, in
their exact |ocations. Include el evations of the hydro bl ast

equi pnment room to establish that the equipnment will fit the
allotted spaces with clearance for installation, operation, and

mai nt enance. Provide details of the air intake and exhaust system
of the hydro bl ast equi pment room

SD- 03 Product Data

Manuf acturer's standard catal og data, at |east 5 weeks prior to
the purchase or installation of a particular conponent,
hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denpbnstrate conpliance with
contract requirements. Data shall include manufacturer's
recommended installation instructions and procedures. Data shal
be subnmitted for each of the specified conponent:

a. Hydro Blast Punp
b. C ear/Deep Bedwater Filter Combination
c. Operator Safety Gear

d. Breathing Air Supply System purifiers, carbon nonoxide
nonitor, alarm filter, and hoses.

If the catal ogs supplied refer to nore than one nodel or type of
equi pnrent, the catal ogs should be clearly annotated to show which
product is being supplied under this contract.

Spare Parts Data

Spare parts data for each different item of equi pnent specifi ed,
after approval of detail drawings no later than 2 nonths prior to
the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, a recomended spare parts list for 1 year of
operation, and a list of parts recomended by the manufacturer to
be replaced on a routine basis.

Posted I nstructions

Posted instructions, at |east 4 weeks prior to construction
conpl etion, including equiprment |layout, wiring and contro
di agranms, piping, and control sequences, and typed condensed
operation instructions. The condensed operation instructions
shal | include preventive naintenance procedures, nethods of
checki ng the system for normal and safe operation, and procedures
for safely starting and stopping the system The posted
instructions shall be framed under glass or |am nated plastic and
posted where indicated by the Contracting Oficer.

Verification of D nensions

Aletter at |least 4 weeks prior to beginning construction,
including the date the site was visited, conformation of existing
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conditions, and any di screpanci es found.
Syst em Per f or mance Test

A schedul e, at least 4 weeks prior to the start of related
testing, for the system perfornance tests. The Schedul es shal
identify the proposed date, tinme, and location for each test.
Denonstrati ons

A schedul e, at least 4 weeks prior to the date of the proposed
training course, which identifies the date, tine, and | ocation of
t he training.

SD-06 Test Reports

System Performance Tests

Si x copies of each test containing the information described
bel ow i n bound 216 x 279 mm bookl ets. The report shall docunent
conpliance with the specified performance criteria upon conpletion
of testing of the system The report shall indicate the nunber of
days covered by the tests and any concl usions as to the adequacy
of the system

a. Cear/Deep Bedwater Filter Conbination

b. Hydro Bl ast Punp

c. Operator Safety Gear

d. Training Plan

e. Test Plan & Record

SD- 07 Certificates

Hydro Bl ast System

Provide a certificate of conmpliance with ANSI 79.4 and 29 CFR
1910.

SD-10 Operation and Mai ntenance Data
Qperation Manual s

Si x conpl ete copies of operation nmanual in bound 216 x 279 nm
bookl ets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and
normal shutdown at | east 4 weeks prior to the first training
course. The bookl ets shall include the manufacturer's nane, node
nunber, and parts list. The manuals shall include the
manuf acturer's name, nodel nunber, service manual, and a brief
description of all equipnment and their basic operating features.

Mai nt enance Manual s
Si x conpl ete copi es of maintenance manual in bound 216 x 279 mm

bookl ets listing routine maintenance procedures, possible
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breakdowns and repairs, and a trouble shooting guide. The manuals
shal | include equi pnent |ayouts and sinplified wiring and contro
di agrams of the systemas installed.

a. Hydro Blast Pump
b. Cear/Deep Bedwater Filter Comnbi nation

Submit operations and mai ntenance data in accordance with
Section 01781 OPERATI ON AND MAI NTENANCE DATA. In addition to the
requi renents of Section 01781 OPERATI ON AND MAI NTENANCE DATA,
submit the manual in a three-ring, hard cover, notebook. Provide
i ndex tabs that are specific to the required subject matter.

Submit all drawings, illustrations, schematic and control,

expl oded views and diagrans that are stipulated by Section 01781
OPERATI ON AND MAI NTENANCE DATA, in 216 x 279 mmor 279 mm x 432 mm
format.

Submit one conplete installation nmanual: an Aut oCAD CD of
el ectrical control system draw ngs, operating equi pnent and
installation drawings to the Contracting O ficer for review and
approval, a m ni mum of 30 days prior to the performance of hydro
bl ast roomtests. Seven copies of the approved manuals with al
test results included shall be provided to the Contracting Oficer
after conpletion of satisfactory systemtesting.

1.4 LCA3 STI CS

Shoul d the Contractor or equi pnent manufacturer or vendor provide speci al
parts of conponents which have been created specifically for the execution
of this contract and not for the purpose of uniform nodel field change or
product line nodifications, then these itens shall be identified at their
field replacement |level as specialty itens in all listings of equipnent,
conponents, spare parts or consumables. The Contractor and equi pnent
manuf acturer or vendor shall provide to the Government all rights to
manuf acture, for the Governnent's own use, specialty itens. The

manuf acturing data, process, draw ngs, artwork, machine control data, and
progranm ng data whi ch are necessary to prepare the specialty itemfor
field installation shall be provided to the Governnent at the tine of

equi prent accept ance.

1.5 DELI VERY, STORAGE, AND HANDLI NG
I nspect each pi ece of equi prent upon delivery. otain and follow equi pnent
manuf acturer's recomendations to protect materials and equi prent and
prevent danage.

1.6 SIG\S
Provi de signs as required by Section 10440 | NTERI OR SI GNAGE

PART 2 PRODUCTS

2.1 HYDRO BLAST SYSTEM DESCRI PTI ON
The systemwi || house all Hydro bl asting equi pmrent necessary to provide a
hydro cl eani ng system usi ng hi gh-pressure water provided fromthe Hydro

Bl ast Equi pmrent Room The systemwi || produce a clean product ready for
preservation and/or painting. The HBS will include a blasting roomto
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accomodat e the varied size workload required. A conpressed air systemwl|
be provided for hydro blasting equi pnent and breathing air. The conpressed
air and electrical systems will be installed in the hydro bl ast equi pnent
room which is separate fromthe Hydro Bl ast Room The HBS shall include a
conplete electric systemincluding appropriate controllers. Necessary

el ectrical connections for the controllers are specified in Section 16415.
Al'l conmponents of the HBS shall be conpatible to neet the requirenments of
wat er recycling system ventilation and cl eaning w thout causing overl oad,
excessive down tine for mai ntenance of the system Exhaust and supply
ventilation shall be as specified in Section 15895 AIR SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM The supplier shall perform
all work and testing required for the installation of the facility and al
associ at ed equi prent .

2.2  ABRASI VE BLAST SYSTEM FABRI CATI ON AND CONSTRUCTI ON
These requirements define the mni mum desi gn parameters for the HBS
2.2.1 Mai ntai nability

Al'l components that mght be subject to failure shall be positioned for
ease of accessibility for replacenent. Such itenms shall be standard itens
fromthe manufacturer's catal og. The equi pnent shall be designed for

mai nt enance by Gover nnment nai ntenance personnel. The contractor shal

speci fy which parts require periodi c mai ntenance, overhaul, and

repl acenent. A list of spare parts, including current prices shall be
provi ded by the Contractor wth equi prent mai ntenance manuals. |f specia
tools are required for maintenance, tw sets shall be supplied. Provide a
one year supply of maintenance parts and accessories as required.

2.2.2 I nterchangeability

I nt erchangeability between conponents of the equi pnent identical in size
and function shall be maxim zed. Parts and assenblies shall be

manuf actured to standards that permt replacement or adjustnment without
nodi fi cati on.

2.2.3 Saf ety

The design of the equi pment shall incorporate sufficient safety devices and
features in accordance with 29 CFR 1910, with enphasis on Sections 94, 132,
133, 134, 135, 136, 212 and 219 to ensure protection of personnel,

equi prent, and nai ntenance of the equi pnment. The equi pnment shall not
present safety hazards when subjected to side |load forces that nmay occur in
a seismc zone one as defined in the International Building code.

Emergency cut-off switches for rotating parts shall be placed throughout
the hydro bl ast room and the hydro bl ast equi pment roomto manually

de- energi ze equi pnent power to specific sections where continued operation
of the equi pnent mght result in damage to equi prent or material or cause
hazards to personnel

2.2.3.1 Guards and Screens

Met al personnel safety guards shall be provided for nornally accessible
unducted fan inlets and di scharges and novi ng power transm ssion components.

2.2.3.2 Mechani cal Safety

Equi pnent operation shall continue to function when any piping, hoses, or
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tubi ng systemis subjected to twi ce the naxi mum nom nal worki ng pressure.
Pressure vessels, valves, and fittings shall w thstand proof pressures.

2.2.4 El ectrica

The equi pnent shall use power froma 115 volt 60 Hertz singl e-phase source,
and 440 volt, 60 Hertz, three-phase source. Sections 16415, "Electrica
Wrk, Interior"

2.2.5 Controls and Al arns

Controls and al arns shall be |located for conveni ent use and observati on by
the operator. Each control, indicator, and instrunent shall be clearly and
I egi bly marked for function and identification

2.2.5.1 Power on Signa

A flashing red warning light shall be nounted over each access to the Hydro
Bl ast Booth and shall autonatically be activated when the HBS is in
operation. A sign forbidding access except in an energency while the red
light is on shall be nounted in the vicinity of the warning light. The
warning |ight and sign shall be visible froma distance of 15.3 neters

(m ni num .

2.2.5.2 Access Safety Interl ocks

Safety Interlock switches shall be nounted on all access doors to the hydro
bl ast roomwhich will cut off power to the Hydro Bl ast System equiprment if
the doors are opened while the equipment is in operations.

2.2.5.3 Qperator Signa

Duri ng Abrasive Bl ast System operation inside the abrasive blast room the
operator shall be alerted to interrupt operations by a flashing red |ight
and horn activated by push buttons nmounted on outside walls near each
personnel access door. The operator interrupt signal shall be different
fromthe carbon nonoxide alarm Place alarns as indicated on draw ngs.

2.2.6 Pai nti ng

Material s and col or shall be the manufacturer's standard. Al mgjor

equi pnment in non-air conditioned spaces shall be cleaned, prinmed and
painted in shop, prior to shipment as specified in Section 09900 PAINTS AND
COATINGS. Following installation, all external netal surfaces of equi pnent
and pi ping other than noving parts, instrument panels or |abel plates,

whi ch are unpainted, prine painted or danaged shall be cl eaned, primer

pai nted as necessary and field painted in accordance with Section 09900

PAI NTS AND COATING Al bolts, anchors, nuts and washers in
non-air-conditi oned spaces shall be Type 316 stainless steel.

2.2.7 Mechani cal Devi ces

2.2.7.1 Gauges and Meters
Gauges and neters shall be in English units of measure and increnents.
Dual scale dials or indicator shall not be used. Gauges and neters shal

be easily renovabl e for mmintenance and provisions shall be nmade for
i n-place calibration.
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2.2.7.2 Equi pnent Access

Sufficient space shall be provided so that all equi pnent is accessible for
operation and mai nt enance. Conponents shall be accessible for repair or
repl acenent without necessitating the removal of any mmjor equi prent or
conmponent s.

2.2.8 Transportability

Lifting eyes, handles, or other devices shall be provided on the equi pnent
as necessary to permt safe noverment of equiprment for rel ocation and

mai nt enance wi t hout exposing the equi prent to damage, deformation or

m sal i gnment .

2.2.9 Col or Codi ng

Controls, moving parts and piping shall be color coded in accordance with
29 CFR 1910 paragraph 144.

2.3 HYDRO BLAST ROOM NMATERI ALS AND FABRI CATI ON
2.3.1 Li ghti ng

The Hydro Blast Room shall be illumnated as indicated on drawi ngs. Mta
Hal i de type | anps shall be used and shall be installed in the Hydro Bl ast
Room ceiling. The fixtures shall be designed as enclosed and UL |isted for
wet | ocation, renovable frominside the Hydro Bl ast Room for the purpose
of lanmp mai ntenance and installation. Lighting shall conformto Section
16415A, ELECTRI CAL WORK, | NTERI OR

2.3.2 Hydro Bl ast Room Capacity and Di nmensi ons
The bl ast room shall be sized as indicated.
2.3.3 Wl |'s

The hydro blast walls shall be provided with a mninum 3.175 nm Type 316
stai nl ess steel panels nounted to a mninum height of 2.4 neters above the
finished floor. Al concrete beneath stainless steel panels shall be

wat erproofed. All bolts, anchors, nuts and washers shall be Type 316
stainless steel. The design for all panels shall be standard for ease of
repl acenent. The arrangenent of the panels shall maxim ze the use of one
common si ze.

2.3.4 Fl oor

The hydro bl ast roomshall be installed on a hardened concrete floor rated
at 27.5 MPa. The blast roomfloor shall be water-proofed and provided with
a mnimm6.35 nmthick Type 316 stainless steel checkered plate
nechani cally fastened to the concrete with epoxy covered joints.

2.3.5 Hydro Bl ast Room Accessories
One conplete operator safety outfits that comply with ANSI Z9.4, 29 CFR
1910. 94, and 29 CFR 1910.134 shall be provided. Qutfits shall be provided
wi th operator cooling air devices and CO Monitor.

a. (DELETED)
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b. Personal Air Conditioner: Provide one vest with vortex tube for
consi stent and continuous cooling. The vest shall allow ful
range of nmotion with no airflow restrictions and can be worn under
wel ding | eathers or protective clothing. The vortex tube shall be
worn on a supplied belt, cool inlet tenperature by 15.6 degree C,
225 kCal / hr, 425 SLPM capacity.

c. Personal Mask: Provide one full mask with continuous flow of
supplied air respirator made of silicone rubber, double sealing
fl ange, polycarbonate | en, and renovabl e hairnet. The persona
mask shall be N OSH approved.

2.4 HYDRO BLAST EQUI PMENT

Bl asti ng Equi pment shall operate at up to (40,000 PSI) 275,800 KPa wat er
pressure.

2.4.1 Service Air

A Service Air Control Station shall supply a continuous flow of 862 KPa
conpressed air. The control station shall be supplied fromthe building
service air system

2.4.2 Hi gh Pressure Punp

a. One each horizontal, positive displacenent, triplex, plunger punp,
rated 15.2 liter per second at 275,800 KPa (Actual Flow and
Pressure) and equi pped with the follow ng standard features.

b. Type 316 stainless steel punp head for long |life and advanced
ki nemati cs which provide high volunmetric efficiencies. The high
ef ficiency reduces operating costs by m nim zing power consunption

c. Pumphead mounted pressure regul ator, nmanually operated, allow ng
for quick and easy pressure adjustrment. The Punp will be capable
of operating one jet gun wthout the need for splitter systens.
A discharge flange | ocated on the punmp fluid end will have one
connection to which the operator will connect one high pressure
hose.

d. Automatically resetting full lift safety valve prevents excessive
pressurization. Once the pressure returns to an acceptable |evel,
the valve resets and is imediately ready for operation. This
elimnates tinme-consuni ng replacenent of burst disks. No burst
di sc assenblies will be accepted as a neans of safe guarding the
system from over - pressuri zati on.

e. Dynamic plunger sealing automatically adjusts for packing wear, so

no periodic adjustnent is necessary. Packing systemw || not
require any external neans of lubrication or cooling. Ql
| ubricated packing systems will not be accepted.

f. Ceramc plungers offer high wear resistance and long life,
additionally the ceramic is a replaceable itemand can be rebuilt
savi ng you operating cost. Metal plungers of stainless stee
chrone or nickel -plated plungers and tungsten plungers are
unaccept abl e.

g. Gycerinliquid filled pressure gauge assures accurate pressure
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2.4.2.1

readi ngs in harsh operating conditions. Liquid in pressure gauges
will not be silicone

The punp design shall utilize State-of-the-art metallurgy: Type
316 stainless steel, stellites, ceranics and alloy steels to give
long |ife and keep operating costs | ow

Punp shall have internal gear reduction via a crank and pinion
shaft design to allow for direct drive through a flexible coupling
for maxi mum efficiency thereby mnim zing power consunption.

Crankshaft must be a forged crankshaft providing a superior gear
end with long life. The punp nust also offer a forced oi
lubrication, oil filtering, and cooling systemto protect interna
gears and beari ngs.

The punp shall be driven by an electric notor, rated 74.6 kW at
1,750 RPM T.E. F.C. 460 volts, 3 phase, 60 hz.

A full voltage, non-reversing nmagnetic type starter shall be
provi ded, rated 460 volts, 3 phase, 60 hz and equi pped with 110
volt control circuit, on/off push buttons, and el apsed tine

i ndi cat or.

Type 316 stainless steel pedestal nmounted water reservoir (40
gallon)151.4 liter shall be provided to ensure a constant water
supply to the high pressure punp elimnating the risk of
cavitation which is detrinental to positive displacement punps.

Critical functions such as |ow water |evel, high water
tenperature, engine oil pressure and tenperature are nonitored.
In the event that any nonitored function fails, the notor or punp
will shut down for safety and to prevent expensive damage to the
punmp or notor.

Al items will be nounted on a heavy-duty skid type equipped with
lifting eyes and nmounting cleats.

Pressure Vesse

The pressure vessel shall conformto all appropriate ASME regul ati ons and
carry a National Board approval certificate, with a rating of 862 KPa.

2.4.2.2

Jetting Qun

The Jetting Gun shall be a positive shutoff dry-type jetting gun and
incorporate in its design:

a.

b

Speci al val ve design reduci ng chance of sudden recoil

Quick drop in nozzle |oading design to all ow change of nozzle
qui ckly, easy, with no tools. No thread-on type nozzles are
accept abl e.

Li ght wei ght.

Rotary lock to prevent accidental use.

Tri gger Cuard.
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2.4.2.3 Nozzl es

Nozzl e shall be a single piece nozzle, insert type nozzle seal ed by an
Oring, which makes it quick and sinple to repl ace.

2.4.2. 4 Hose

H gh Pressure Hose shall be 15 nm1.D. VHP hose rated at (English
equi val ent) 275,800 KPa wor ki ng pressure.

2.4.2.5 Qui ck Di sconnect Couplings

VHP qui ck- connect couplings shall be provided, which utilize a ful
circunference internal |atching mechanismincreasing safety.

2.4.2.6 Tool Kit

Wth the high-pressure punp, provide a custom zed tool repair kit,
i ncludi ng any specialty wenches to overhaul the wet-end.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Systeminstallation shall be conducted in accordance with manufacturer's
printed instructions.

3.2 VERI FI CATI ON OF DI MENSI ONS

Contractor shall be responsible for coordination and proper relation of al
work to the building structure and the work of all trades. The Contractor
shall verify all dinensions of the building in the field that relate to
fabrication and installation of the Hydro Blast System and notify the
Contracting O ficer of any discrepancy before final installation.

3.3 FI ELD | NSPECTI ONS AND TESTS

A Pre-Acceptance, and Acceptance Test shall be conducted. The tests shal
be performed by the Contractor as directed herein. A step-by-step test
pl an and report shall be provided by the Contractor for each test. The
equi prent specified herein shall be operated for not |ess than 30 m nutes
to determne conpliance with the acceptance test requirenents. Proper
operation of controls and other accessories shall be inspected and
denonstrated. Reports of all test data, analysis of perfornmance and
concl usi ons shall be prepared for submittal to the procuring activity.

3.3.1 Pre- Accept ance Test

Conduct pre-acceptance test on all electrical, nechanical and pneumatic
devi ces and conponents of the HBS to determine if each conponent is
operating properly and confornms to specifications. The tests shall be of
sufficient depth to assure that every conponent of the systemis exercised.
Probl ens and deficiencies identified during this test shall be corrected
prior to conmmencing the acceptance test. The follow ng conditions shall be
tested during the pre-acceptance test:

a. Before operation of the system test all piping for air systens

(vertical receivers) at 1-1/2 times the working pressure of the
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system After piping tests are conplete, the systemshall be
oper at ed.

b. Test all electric nmotors installed in the systemto determ ne that
the working load is not in excess of notor rated capacity.

c. Verify the cut-off action of the operator's nozzle and the refil
reaction in the blast generator.

d. Test and inspect for proper installation and operation all alarm
and warni ng signs specified.

e. Verify rate of airflow through inlet |ouvers, across the bl ast
room and fromthe exhauster.

f. Inspect, test and verify discharge from exhauster that visible and
particle em ssions are within specified linmtations. Mximm
al | owabl e visible em ssions no greater than Nunber 1 on the
Ri ngel mann chart and particulate matter not in excess of .1 grain
per dry standard cubic foot of gas.

g. Verify that illum nation within the Hydro Blast roomis equal to
or greater than that specified; i.e. 700 lux candles at 0.91 neter
above fl oor.

The pre-acceptance test shall be used as a training exercise for activity
per sonnel

3.3.2 Accept ance Test

The Acceptance Test for the Hydro Bl ast System shall be conducted by
trai ned personnel fromthe activity perfornmed under the Contractor's
supervi sion, during which normal equi prent system operations shall be
conduct ed and witnessed by an activity personnel and the contracting

of ficer. This phase shall also include a test of each and every system
el ement, as in the pre-acceptance test and:

a. Denonstrate the ability to support a 60-m nute m ni num bl asting
peri od as specifi ed.

b. Prepare a test plate or using a test piece provided by the
procuring activity, denonstrate the ability of the systemto
provi de a cl eaned surface on that test piece.

c. Denonstrate training effectiveness.

-- End of Section --

SECTI ON 11504 Page 13
( Am 0003)



VEHI CLE PAI NT & PREP SHCP
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

PART 1

SIS
NENESENTS

PREREEPRRE
OURWN R

NN
asw

NN

NN NDONNDNNDNNNND
NORNNNNNONORNWNE

N

>
e

w w w
WwwwN e

W W W 0w w
W W wWw N R

SECTI ON TABLE OF CONTENTS
D VISION 11 - EQU PMENT
SECTI ON 11505

VETALI ZATI ON BOOTH

GENERAL

REFERENCES

SCOPE OF WORK
DESCRI PTI ON OF WORK
SUBM TTALS

LOA STI CS

SI GNS

PRODUCTS

METALI ZATI ON BOOTH DESCRI PTI ON

METALI ZATI ON BOOTH
Materi al s and Fabrication
Capacity and Di nensions
Automatic Metal Roll-Up Doors wth Manual

3.1 Materi al s and Fabrication
Air Make up System
Dust Col | ector System

5.1 Exhaust Pl enum and Duct wor k
Li ghting System

6.1 Mat eri al s and Fabrication

6.2 Capacity and Di nensions
Control System

7.1 Materi al and Fabrication

7.2 Capacity and Di nensions
Controls and Al arns

.8.1 Mat eri al s and Fabrication

( DELETED)

PERSONAL Al R CONDI TI ONER

PERSONAL MASK

EXECUTI ON

| NSTALLATI ON

VERI FI CATI ON OF DI MENSI ONS

FI ELD | NSPECTI ONS AND TESTS
Pre-Installation |Inspection
Qperational Tests and I nspections
Addi tional Tests

3.1 Sound Level

3.2 Air Flow Velocity

3.3 Saf ety Shut-Down of Air Supply

3.4  Adjustnents

End of Section Table of Contents --

SECTI ON 11505 Page 1
( Am 0003)

Overri de

PN50845



VEHI CLE PAI NT & PREP SHCP PN50845
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

SECTI ON 11505

METALI ZATI ON BOOTH

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R MOVEMENT AND CONTROL ASSCOCI ATI ON ( AMCA)

AMCA 201 (1990) Fan Application Manual - Fans and
Syst ens

AVERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYQ ENI STS (ACA H)

ACd H 2093 (2001) Industrial Ventilation, Manual of
Recomrended Practice

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI 79. 4 (1997) Ventilation and Safe Practices of
Abr asi ve Bl ast Operations

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52.1 (1992) Gavinmetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renovi ng Particul ate Matter

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 423 (2002) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM E 90 (1999) Laboratory Measurenment of Airborne
Sound Transm ssion Loss of Buil ding
Partitions

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910.94 Ventil ation
29 CFR 1910. 95 CQccupati onal Noi se Exposure
29 CFR 1910. 107 Spray Fi ni shing Using Fl anmabl e and

Conbusti ble Materials

29 CFR 1910. 134 ( DELETED)
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 6 (2001) Encl osures for Industrial Controls
Syst ens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 33 (2003) Standards for Spray Application
Usi ng Usi ng Fl ammabl e or Comnbusti bl e
Materi al s

NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES, | NC. (UL)

UL 900 (1994; Rev thru Nov 1999) Test Performance
of Air Filter Units

1.2 SCOPE OF WORK

Provide a conplete Metalization booth systemfor netalizing mlitary

vehi cl es and equi pnent at the U S. Arny Kwajalein Atoll/Kwajalein Mssile
Range (USAKA/KMR). The military vehicles include pickup trucks, m ni-vans,
2-1/2 and 5-ton trucks, Heavy Equi pnent Transporters (HET), Rough Terrain
Cont ai ner Handl ers (RTCH), MLO5 trailers, 40-Ton cranes, 140-Ton cranes,
MB72 Trailers, MAK Forklifts, MLOA Forklifts, 900 series trucks, ML49 Water
Buf f al oes, and bul | dozers.

1.3 DESCRI PTI ON OF WORK

Provi de a Z275 gal vani zed pre-engi neered acoustical Mtalization Booth
within the vehicle paint and prep building. The principal conponents of
the Metalization Booth are the self-standing booth, 7275 gal vani zed neta
panels, the Air Intake System the Exhaust System automatic Roll-up Doors,
the Lighting System Breathing Air Supply Piping Systemw th, the
Conpressed Air (Service) Piping System and the Electric Controls and
Alarnms. The Contractor shall furnish the supply piping and breathing air
purifiers for both systenms. The entire Metalization Booth facility
conpressed air-piping systemis the responsibility of the Contractor. The
wor k required under this section includes furnishing, installing and
testing new equi pnent. Provide and make utility connections to equi pnent
in accordance with the physical dinensions, capacities and other

requi renents of the equi pnment furnished.

1.4 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the subnittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Met al i zation Booth (acoustical)

Provi de el evati ons showi ng the arrangenment of the breathing air
purifiers, supply piping and the conpressed air outlet fixtures.
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Provide details for the breathing air piping regulators and
filters installation. Provide an elevation that indicates the
lighting fixture installation in relation to the previously
mentioned itenms. Lighting fixtures will be in accordance with
NFPA 33, 2000 Edition, Paragraph 4.4. Fire sprinkler systemwl|
be the responsibility of the fire protection contractor.

Make up air system

Provi de manufacturer's recommended installation procedures.
Provi de detailed drawi ngs for Make up air unit and air salt pocket
filters. Provide detailed drawings for Make up air supply
del i very openi ngs.

Dust Col | ect or

Submit within 60 days of receipt of contract or notice to
proceed, a mininum 1:100 scal e | ayout drawi ngs of the dust
collection system Indicate the detailed arrangenent of al
Contractor supplied equipnent, in their exact |ocations. |nclude
el evations of the dust collector.

El ectric acoustical automatic Roll-up Metal Doors with nmanua
override

Provi de manufacturer's recommended installation procedures.
Provi de expl osi on proof motor with manual override capabilities.
Interior pushbuttons for roll-up doors are to be expl osion proof.

Li ghting System

Provi de manufacturer's recommended installation procedures.
Provide details for the lighting fixtures and its supporting

hardware. Provide details on interior access franes. |nclude
details on servicing lighting fixtures in the operating and
mai nt enance manual . Interlock the conpressed (service) air supply

with the opening of a lighting fixture.

Breathing Air purifiers and supply air piping to Metalization Booth
The booth manufacturer shall provide two Breathing air

purifiers. Each Breathing purifier shall be capable of serving

two breathabl e conpressed air |ines.

Conpressed (Service) Air Supply Piping to Paint Booth

Conply with the requirements of Section 15400, "Conpressed Air
Systent for specific systemdetails.

El ectrical Controls, Alarns & Starter Di sconnect

Provide el evations that | ocate all paint booth control panels
and el ectrical controls.

Two- stage Air Makeup Pocket Salt Filter and Metalization Booth Air
Makeup Filter System

El ectrical Distribution System
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Provide a single line diagramof the "as-built" building
el ectrical systemand a schematic diagramof electrical contro
system Locate all installed electric equipnent.

SD- 03 Product Data

Manuf acturer's standard catal og data, at |east 5 weeks prior to
the purchase or installation of a particular conponent,
hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denpnstrate conpliance with
contract requirements. Data shall include manufacturer's
recommended installation instructions and procedures. Data shal
be subnmitted for each of the specified conponent:

Met al i zati on Booth (acoustical)
Make up air system
Dust Col | ector

El ectric acoustical automatic Roll-up Metal Doors with nmanua
override

Li ghting System

Breathing Air purifiers and supply air piping to Metalization Booth
Conpressed (Service) Air Supply Piping to Paint Booth

El ectrical Controls, Alarns & Starter D sconnect

Two- stage Air Makeup Pocket Salt Filter and Metalization Booth Air
Makeup Filter System

If the catal ogs supplied refer to nore than one nodel or type of
equi pnrent, the catal ogs should be clearly annotated to show which
product is being supplied under this contract.

Spare Parts Data

Spare parts data for each different item of equi pnent specifi ed,
after approval of detail drawings no later than 2 nonths prior to
t he date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, a recomended spare parts list for 1 year of
operation, and a list of parts recomended by the manufacturer to
be replaced on a routine basis.

Posted I nstructions

Posted instructions, at |east 4 weeks prior to construction
conpl etion, including equipment |layout, wiring and contro
di agrams, piping, and control sequences, and typed condensed
operation instructions. The condensed operation instructions
shal | include preventive naintenance procedures, nethods of
checki ng the system for normal and safe operation, and procedures
for safely starting and stopping the system The posted
instructions shall be framed under glass or |am nated plastic and
posted where indicated by the Contracting O ficer.
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Verification of Dinensions
Aletter at |least 4 weeks prior to beginning construction,
including the date the site was visited, conformation of existing
conditions, and any di screpancies found.
Syst em Per f ormance Test
A schedul e, at least 4 weeks prior to the start of related
testing, for the system performance tests. The Schedul es shall
identify the proposed date, tinme, and location for each test.
Denonstrations
A schedul e, at least 4 weeks prior to the date of the proposed
training course, which identifies the date, tine, and | ocation of
t he training.
SD- 05 Design Data

Metal i zation Booth - Ventilation Cal cul ati ons

Provi de cal cul ati ons stanped and signed by a Registered
Pr of essi onal Engi neer, for all design data subnmittals.

SD-06 Test Reports

System Performance Tests
Si x copies of each test containing the information described

bel ow i n bound 216 x 279 mm bookl ets. The report shall docunent
conpliance with the specified performance criteria upon conpletion
of testing of the system The report shall indicate the nunber of
days covered by the tests and any concl usions as to the adequacy
of the system
Met al i zati on Booth
Dust Col | ect or

Breathing Air Supply System purifiers, carbon nonoxide nonitor,
alarm filter, and hoses

SD-07 Certificates
Met al i zati on Boot h
Dust Col | ector
Provide Certificate of Conpliance in witing of satisfactory
conpliance with 29 CFR 1910. 107, NFPA 70 and NFPA 33, 2000 Edition
regul ations with the exception that the designed airfl ow shall be
not |less than 0.255 msec for downdraft exhaust systens.

SD-10 Operation and Mai ntenance Data

Operation Manual s
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1

Si x conpl ete copies of operation nmanual in bound 216 x 279 mm
bookl ets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and
normal shutdown at |east 4 weeks prior to the first training
course. The booklets shall include the manufacturer's nane, node
nunber, and parts list. The manuals shall include the
manuf acturer's name, nodel numnber, service nanual, and a brief
description of all equipnment and their basic operating features.

Mai nt enance Manual s

Si x conpl ete copi es of naintenance manual in bound 216 x 279 mMm
bookl ets listing routine mai ntenance procedures, possible
breakdowns and repairs, and a trouble shooting guide. The manuals
shal I include equi pnent |ayouts and sinplified wiring and contro
di agrams of the systemas installed.

Met al i zati on Boot h
Dust Col | ector
El ectrical Controls, Alarns & Starter Di sconnect

El ectric acoustical automatic Roll-up Metal Doors with nanua
override

Submit operation and mmi ntenance data in accordance with Section
01781 OPERATI ON AND NMAI NTENANCE DATA. Submt one conplete
installation manual : an Aut oCAD CD of electrical control system
drawi ngs, operating equipnent and installation drawings to the
Contracting O ficer for review and approval, a mninumof thirty
days prior to the start of the Spray Paint Room systemtests.
Provi de seven copies of approved manuals with all test results
i ncluded, to the Contracting Oficer after the conpletion and
acceptance of systemtests.

Posted Operating Instructions

Provi de sanpl e operating instructions for approval to the
Contracting Officer. A complete set of the approved operating
instructions shall be posted prior to systemtesting. Provide
signs required by 29 CFR 1910.95 and 29 CFR 1910.107. Prepare
Qperating Instructions and ot her signs as specified in Section
10440 | NTERI OR SI GNAGE

5 LCA3 STI CS

Shoul d the Contractor or equi pnent manufacturer or vendor provide speci al
el ectronic circuits which have been created specifically for the execution
of this contract and not for the purpose of uniformnodel field change of
product line nodification, then these itenms shall be identified at their
field replacement |levels as specialty items in all listings of equipnent,
conponents, spare parts or consumables. The Contractor and equi pnent
manuf acturer or vendor shall provide to the Government all rights to
manuf acture, for the Governnent's own use, specialty itens. The

manuf acturing data, process, draw ngs, artwork, machine control data, and
progranmm ng data which are necessary to prepare the specialty itemfor
field installation shall be provided to the Governnent at the time for
equi prent accept ance.
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1.6 SI GNS

Provi de signs as specified in accordance with the requirenents of Section
10440 | NTERI OR SI GNAGE

PART 2 PRODUCTS
2.1 METALI ZATI ON BOOTH DESCRI PTI ON

The Metalization Booth consists of an Automatic acoustical Metal Roll-Up
Doors with Manual Override, Air Make Up System Dust collector, Lighting
System Breathing Air Piping System Conpressed Air Piping System Controls
and Alarns, and the Electrical Distribution System Breathing air and
conpressed air shall be supplied to the booth. The supply piping for both
systens shall be furnished by the Contractor.

2.2 METALI ZATI ON BOOTH
2.2.1 Materi al s and Fabrication

The Metalization Booth shall be fabricated for a side-downdraft exhaust
ventilation system The interior |liner panels of the Metalization room
shal |l be fabricated from 1.90 nmthick Z275 hot di pped gal vani zed sheet
steel (mninmum. Panels shall be conprised of a single wall 4" thick hard
construction with solid exterior walls, and bolted together with gaskets
that will prevent |eakage. Al bolts, anchors, nuts and washers in

non-ai r-condi ti oned spaces shall be Type 316 stainless steel. The interior
wal I s and roof of the metalization area shall be perforated and have a

m ni mum sound transmni ssion class (STC) rating of 40 as tested in accordance
with ASTM E 90 and Noi se reduction coefficient (NRC) of 0.095 tested
accordance with ASTM C 423. Three personnel doors shall be provided as
specified in Section 08115 STAI NLESS STEEL DOORS AND FRAMES and as

i ndi cated on the drawi ngs. The single |eaf personnel doors of the
netal i zati on booth shall be supplied with installed interior alum num panic
type hardware. All required door limt switches and control interlocks are
to de-energize the conpressed air supply if a roll-up door, or personne
door is opened during the netalization operation. |If switches or powered
door pushbuttons are | ocated inside of the booth, or the hazardous zone

adj acent to the nmetalization booth, the swi tches and pushbuttons shall be
expl osi on proof .

2.2.2 Capacity and Di nensions

The m ni mum cl ear working area of the spray area enclosure shall be 6.1
meters high by 7.92 neters wide by 18.3 neters deep.

2.2.3 Automatic Metal Roll-Up Doors with Manual Override
2.2.3.1 Mat erial s and Fabrication

The acoustical roll-up door systemshall be a dual (one inside and outside)
roll-up door. The overhead roll-up door system shall be heavy gauge,

gal vani zed steel. Door systemto include acoustical seals and sound
absorptive treatnment in the inner space. The doors shall be provided with
a sensor to detect the door in a closed position. Both doors to be power
actuated with push button controls.
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2.

2.4 Air Make up System

Provi de booth nmounted intake air silencer, Type 316 stainless steel as
shown on the drawing. Air Intake filters shall not support comnbustion and
shall have a UL 900, Class 2 rating. Filters shall not interfere with the
efficiency of dust collection operation and shall mininmze creation of dead
air pockets. Back-draft danmpers shall open when the paint room exhaust
fans are running. The filters shall be replaceable fromthe interior of
the paint room The filter media shall be dry type, replaceable filters.
The filters shall be fabricated from polyester fabric that are treated to
provide a dust trapping capability. Air intake filters shall be the same
size. Replacenent filters shall be standard catalog itens that are

manuf actured and sold as air intake filters, and are readily available from
sources. Manufacturer shall design filters and nake-up supply air opening
in booth to maintain predeterm ned airflow of 11,799 L/s. Provide a

di fferential pressure gauge and pressure switch. The gauge shall be
graduated to show pressure drop when air filters needs to be repl aced.

. 2.5 Dust Col | ector System

Fan arrangements should be selected to elinnate systemeffects identified
in AMCA 201. Ventilation and dust collection equiprment shall prevent dust
escapi ng fromthe enclosure and provide visibility within the booth to the
| evel s established by 29 CFR 1910.94. The system shall be designed and
arranged to provide a negative pressure in the roomand prevent dust
escaping fromthe room The fan shall be of sufficient capacity to provide
air velocity of at least 1.53 neters per second at the louvered air inlet
openi ngs and 0.51 nmeters per second of cross draft ventilation. Unit shal
contain a conbined total filter area of at |east 4,515 square neters, wth
an air-to-media ratio not to exceed 0.51:1. Unit shall utilize a
factory-supplied abrasion-resistant inlet to mninize the effects of
abrasive particulate in the air stream Dirty air inlet nust be on the
top-side of the cartridge housing, creating a dowward airflow direction
inside the unit. Provide pul se valves and dust cartridge as per

manuf acturer's recomrendation. Do not |locate the dirty air inlet in the

| ower hopper portion of the unit. Dust Collector type/nodel nust be
field-proven. The dust collector shall have 99.9 percent wei ght arrestance
ef ficiency according to ASHRAE 52.1. Fan shall be backward-inclined

i ndustrial blower capable of 11,799 liters/second at 2.5 KPa total static
pressure. Fan package will include flanged inlet and outlet, quick clamp
housi ng i nspecti on door, housing drain coupling with gate val ve, OSHA shaft
and bearing guards, OSHA belt guard with expanded netal front, 74.6 kW
TEFC nmotor with variable pitch pulley, adjustable slide base, static and
dynam ¢ bal anced, AMCA rated, and shi pped assenbl ed. Mtor nust neet or
exceed EPAct (Energy Policy Act) for efficiency on 60 cycle general -purpose
motors. Unit will include manually adjustable outlet danmper. The dust

coll ector shall be fabricated with the housing stiffened to wthstand 5000
Pa wat er gauge operating pressure and finished to withstand installation
outside the building. The dust collector shall be gal vani zed steel and
finish shall be prined and painted in accordance with Section 09900 PAINTS
AND COATING. Al ventilation conponents and ducting shall be in conpliance
with the ACG H 2093 and ANSI 79.4. Differential Photohelic pressure gauge
and al arm system shall be provided and installed to nobnitor the static
pressure in the ducting, cartridges, and the blast enclosure. Provide high
tenperature nylon tubing between the control panel and the dust collector
housi ng. The tube fittings nust be stainless steel. The alarmsystem
shal |l alert operating personnel when a pressure change occurs, that is
beyond manuf acturer's reconmended operating range.
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2.2.5.1 Exhaust Pl enum and Duct wor k

a. The exhaust plenunms shall be constructed of 1.21 mm (mini mum Z275
hot - di pped gal vani zed steel with panels. Al distribution of
baffle plates, if any, shall be made of non-conbustible materia
and shall be readily renpvabl e or accessi ble on both sides for
cl eani ng.

b. Installation shall include all necessary reinforcenents, bracing,
supports, fram ng, gasketing and fastening to guarantee rigid
construction and freedom fromvibration, airflow induced notion,
and excessive deflection. The exhaust plenuns shall be designed
to support the exhaust ductwork and the wei ght of necessary

mai nt enance personnel. The installation and use of these itens
must not interfere with the airtight integrity of the plenuns
rear wall. Duct supports shall be designed to carry the wei ght of

the duct systemitself plus the anticipated weight of any conveyed
materials. Since sprinkler protection shall be provided inside

t he duct system the duct support shall also be designed to carry
the antici pated wei ght of any accumul ati on of sprinkler discharge.
Laps in duct construction shall be in the direction of airflow.
Access doors shall be provided in horizontal ducts adjacent to

el bows, junctions, and vertical ducts. Doors shall be |ocated on
the tops or sides of the ducts, and door spacing shall not exceed
3.6 m

2.2.6 Li

ghting System
2.2.6.1 Materi al s and Fabrication

Provide and install enclosed fluorescent light fixtures, each with four
1219 nm and OSRAM Syl vani a F40/ DSG\50, Design 50 fixtures with a col or
rendering index (CRI) of 90.

2.2.6.2 Capacity and Di nensions

Provide a m ni mumof 1000 Lux of illum nation when neasured 914 nm above
the finished floor in the center of the Metalization booth.

2.2.7 Control System
2.2.7.1 Materi al and Fabrication

The Metalization Building shall include a conplete electric systemwth
appropriate controllers. Enclosures for controls shall conformto NEMA I CS
6 and Division 16 Sections of these Specifications. Electrical wiring and
equi prent not subject to deposits of combustible residues but located in a
spraying area as herein defined shall be of explosion-proof type approved
for Class |, Goup D locations and shall otherwi se conformto the

provi sions of subpart S for Cass I, Division 1, Hazardous Locati ons.
Electrical wiring, notors, and other equi prent outside of but within 6.15
nmeters of any spraying area, and not separated therefromby partitions,
shal | not produce sparks under normal operating conditions and shal

ot herwi se conformto the provisions of subpart S of this part for Cass |
Division 2 Hazardous Locations. All nmetal parts of netalization booth,
exhaust ducts, and piping systens conveying flanmabl e or conbustible
liquids or aerated solids shall be properly electrically grounded in an

ef fective and permanent manner. Enclosures for control panels, lighting
and controls for the exhaust vent nmotor shall be installed as indicated on
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the drawings. Al enclosures shall be watertight and weat herproof. Mtor
controls shall be provided with a "power on" indicating light. Operating
instructions shall be provided on | am nated acrylic plastic plaques. The
pl agues shall be a mninumof 216 nmmw de by 279 nmlong by 3.17 nmthick
with a matte finish. The necessary graphics and lettering shall be applied
to the rear surface of white plastic sheet by silk screening prior to
applying the clear cover |amnate. Typeface shall be Helvetica nedium 14
point font, and of black color. The plaques shall be encased in al um num
frames and nounted near the equipment's control panel with appropriate
screw fasteners.

.2.7.2 Capacity and Di nensions

The control panel (s) shall be | abeled to indicate function, use, and
sequence of operation. The roomdust collector shall operate on 460 volt
ac, 60 Hz, 3 phase, and the lighting shall operate on 277 volt ac, 60Hz, 1
phase power source

.2.8 Controls and Al arns

.2.8.1 Material s and Fabrication

Provide an electrically controlled valve that will interrupt the air supply
systemto the spray gun when the exhaust ventilation systemis not
operating or when the clogged filter alarmis activated. Provide an
audi o/ visual alarmfor clogged exhaust filters. Fire sprinklers shall be
provided in the Metalization area encl osure and exhaust assenbly as
required by NFPA 33. Alarmshall be suitable for use in a dass 1

Division |, location in accordance with NFPA 70.

.3 (DELETED)

.4 PERSONAL Al R CONDI TI ONER

Provide two vests with vortex tube for consistent and continuous cooling.
The vest shall allow full range of notion with no airflow restrictions and
can be worn under welding | eathers or protective clothing. The vortex tube
shall be worn on a supplied belt, cool inlet tenperature by 15.6 degree C
225 kCal / hr, 425 SLPM capacity.

.5 PERSONAL MASK

Provide two full masks with continuous flow of supplied air respirator nmade
of silicone rubber, double sealing flange, polycarbonate |ens, and
renovabl e hairnet. The personal mask shall be N OSH approved.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

The conponents of the netalization booth shall be installed as specified
her ei n.

2 VERI FI CATI ON OF DI MENSI ONS
Contractor shall be responsible for coordination and proper relation of al

work to the building structure and the work of all trades. Verify al
di rensions that relate to the fabrication of the Metalization booth.
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3.3 FI ELD | NSPECTI ONS AND TESTS

Schedul e and adni ni ster operational tests and inspections. Furnish
personnel, instruments and apparatus to performtests and inspections.
Correct defects and repeat the respective inspections and tests. Gve the
Contracting Oficer anple notice of the dates and times schedul ed for tests
and trial operation. Gve at |east 5 days prior notice for the respective
tests and inspections.

3.3.1 Pre-Installation |Inspection

Before installation, inspect all conponents of the Metalization Booth to
determ ne conpliance with specification and manufacturer's data and shop
drawi ngs as approved.

3.3.2 Operational Tests and I nspections

Upon conpl etion and before final acceptance, operate the Spray Paint Booth
system During operation, inspect and test the systemto determ ne that
each conponent of the systemoperates as specified is properly installed
and adjusted, is free fromdefects in material, test and make fina

adj ustment of the equi pnent in accordance with this specification and the
manuf acturer's specifications. Ensure that Contracting O ficer approved
operating instructions are posted prior to starting systemtests.

3.3.3 Addi ti onal Tests
3.3.3.1 Sound Leve

Conduct sound | evel readings outside Metalization Booth, 3.05 nmeters from
the center of the exhaust fan, during operational in-service tests. Sound
level not to exceed 84 dBA on Scale 'A of a standard sound | evel neter at
sl ow response. Conformto the requirenments of 29 CFR 1910.95. If the
sound | evel readings are recorded in excess of those specified, the
Contractor shall install sound attenuators to reduce |evel of sound and the
systemre-tested. This procedure shall be repeated until specified sound
level is obtained at no additional cost to the Government.

3.3.3.2 Air Flow Velocity

The airflow velocity shall be neasured at the center at 4 points in of the
netalization area enclosure with 1/2 of the exhaust filters bl ocked. The 4
poi nts shall be selected diagonally fromeach corner of the enclosure not
nore than 1.5 mfrom each corner and also in front of the exhaust plenuns.
The exhaust air velocity shall be a mninumof 0.255 neters per second.

The system shall be bal anced to prevent any turbul ence. The airflow
nmeasurenents at each corner shall not vary nore than 15 percent, one from
the other. Failure to achieve this balance will be cause for re-bal ancing
and retest. This procedure shall be repeated until the specified airflow
is achi eved.

3.3.3.3 Saf ety Shut-Down of Air Supply

A denonstration shall be conducted to prove that the conpressed air supply
to all spray guns will automatically shut down when the exhaust fan is
de-energized, a filter is clogged, a door is opened, or a lighting fixture
i s open.
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3.3.3.4 Adjustnents
Bal ance the Dust collector's to manufacturer's specifications.

-- End of Section --
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SECTI ON 13851A

FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (2003) Approval Guide Fire Protection

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
NFPA 72 (2002) National Fire Al arm Code
NFPA 90A (2002) Installation of Air-Conditioning

and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 1242 (1996; Rev Mar 1998) Internediate Metal
Condui t

UL 1971 (1995; Rev thru Apr 1999) Signaling
Devi ces for the Hearing |npaired

UL 268 (1996; Rev thru Jan 1999) Snpke Detectors
for Fire Protective Signaling Systens

UL 268A (1998) Snpke Detectors for Duct Application

UL 38 (1999) Manual |y Actuated Signaling Boxes
for Use with Fire-Protective Signaling
Syst ens

UL 464 (1996; Rev thru May 1999) Audi bl e Signal
Appl i ances

UL 521 (1999) Heat Detectors for Fire Protective

Si gnal i ng Systens

UL 6 (1997) Rigid Metal Conduit
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UL 632 (2000) Electrically-Actuated Transnitters

uL 797 (1993; Rev thru Mar 1997) Electrical
Metal I'i ¢ Tubi ng

UL 864 (1996; Rev thru Mar 1999) Control Units
for Fire Protective Signaling Systens

U. Fire Prot Dir (2004) Fire Protection Equipnment Directory
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submttal for the Governnment. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Fire Alarm Reporting System G

Detail draw ngs, prepared and signed by a Registered
Pr of essi onal Engineer or a NICET Level 3 Fire Al arm Technici an,
consisting of a conplete |ist of equipnent and material, including
manuf acturer's descriptive and technical literature, catalog cuts,
and installation instructions. Note that the contract draw ngs
show | ayouts based on typical detectors. The Contractor shall
check the | ayout based on the actual detectors to be installed and
nmake any necessary revisions in the detail drawi ngs. The detail
drawi ngs shall also contain conplete wiring and schematic di agrans
for the equi prent furnished, equipnment |ayout, and any ot her
details required to denonstrate that the system has been
coordi nated and will properly function as a unit. Detailed
poi nt-to-point wiring diagramshall be prepared and signed by a
Regi st ered Professional Engineer or a NICET Level 3 Fire Alarm
Techni ci an showi ng points of connection. Diagramshall include
connecti ons between system devi ces, appliances, control panels,
supervi sed devices, and equiprment that is activated or controlled
by the panel.

SD- 03 Product Data

Storage Batteries; G

Substantiating battery cal cul ati ons for supervisory and al arm
power requirenents. Anpere-hour requirenments for each system
conponent and each panel conponent, and the battery recharging
peri od shall be included.
Vol tage Drop; G

Vol tage drop calculations for notification appliance circuits to
i ndicate that sufficient voltage is available for proper appliance

operation.

Speci al Tools and Spare Parts; G
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Spare parts data for each different itemof material and
equi prent specified, not later than 3 nonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts
and supplies with the current unit prices and source of supply and
a list of the parts recommended by the manufacturer to be repl aced
after 1 year of service

Techni cal Data and Computer Software; G
Techni cal data which relates to conputer software
Training; G

Lesson plans, operating instructions, maintenance procedures,
and training data, furnished in manual format, for the training
courses. The operations training shall famliarize designated
gover nrent personnel with proper operation of the fire alarm
system The mai ntenance training course shall provide the
desi gnat ed gover nnent personnel adequate know edge required to
di agnose, repair, maintain, and expand functions inherent to the
system

Testing; G

Detail ed test procedures, prepared and signed by a Regi stered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Technici an,
for the fire detection and al arm system 60 days prior to
perform ng systemtests.

SD- 06 Test Reports
Testing; G

Test reports, in booklet form showing field tests performed to
prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shal | docunent readings, test results and indicate the fina
position of controls. The Contractor shall include the NFPA 72
Certificate of Conpletion and NFPA 72 Inspection and Testing Form
with the appropriate test reports.

SD-07 Certificates
Equi pnent; G
Certified copies of current approvals or listings issued by an
i ndependent test lab if not listed by UL, FMor other nationally
recogni zed testing | aboratory, show ng conpliance with specified
NFPA st andards.
Qualifications; G
Proof of qualifications for required personnel. The installer
shal | subnit proof of experience for the Professional Engineer,
fire alarmtechnician, and the installing conpany.
SD-10 Operation and Mai ntenance Data
Techni cal Data and Computer Software; G
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Si x copi es of operating manual outlining step-by-step procedures
required for systemstartup, operation, and shutdown. The manua
shal I include the manufacturer's nane, nodel nunber, service
manual , parts list, and conpl ete description of equi pment and
their basic operating features. Six copies of nmintenance nanua
listing routine maintenance procedures, possible breakdowns and
repairs, and troubl eshooting guide. The manuals shall include
conduit layout, equiprment |ayout and sinmplified wiring, and
control diagrams of the systemas installed. The manuals shal
i ncl ude conpl ete procedures for systemrevision and expansi on,
detailing both equi pnent and software requirenents. Oiginal and
backup copies of all software delivered for this project shall be
provi ded, on each type of nedia utilized. Manuals shall be
approved prior to training.

1.3 GENERAL REQUI REMENTS
1.3.1 St andard Products

Mat eri al and equi pnrent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that can provide service within 24 hours of notification

1.3.2 Nanepl at es

Maj or conmponents of equi prent shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi pnent .

1.3.3 Keys and Locks
Locks shall be keyed alike. Four keys for the system shall be provided.
1.3.4 Tags

Tags with stanmped identification nunber shall be furnished for keys and
| ocks.

1.3.5 Verification of D nensions

After becoming famliar with details of the work, the Contractor shal
verify dimensions in the field and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

1.3.6 Conpl i ance

The fire detection and alarm system and the central reporting system shal
be configured in accordance with NFPA 72; exceptions are acceptable as
directed by the Contracting O ficer. The equi pnent furni shed shall be
conpati ble and be UL listed (UL Fire Prot Dir), FM approved (FM P7825a), or
approved or listed by a nationally recognized testing |aboratory in
accordance with the applicabl e NFPA standards.
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1

1

1

3.7 Qualifications

3.7.1 Engi neer and Techni ci an

PN50845

a. Registered Professional Engineer with verification of experience
and at |east 4 years of current experience in the design of the

fire protection and detection systens.

b. National Institute for Certification in Engineering Technol ogi es
(NI CET) qualifications as an engineering technician in fire alarm
systenms programwith verification of experience and current N CET

certificate.

c. The Registered Professional Engineer may performall required
items under this specification. The NICET Fire Al arm Techni ci an
shall performonly the itens allowed by the specific category of

certification held.

3.7.2 Install er

The installing Contractor shall provide the following: A N CET Level 3
Fire Alarm Techni ci an shall supervise the installation of the fire alarm
system An electrician or NICET Level 1 Fire Al arm Technici an shal

install conduit for the fire alarmsystem A Fire Alarm Technician with a
m ni mum of 4 years of experience shall perfornf supervise the installation
of the fire alarmsystem Fire Alarm Technicians with a nminimum of 2 years
of experience shall be utilized to assist in the installation and term nate
fire alarm devices, cabinets and panels. An electrician shall be allowed
toinstall wire or cable and to install conduit for the fire alarm system
The Fire Alarmtechnicians installing the equiprment shall be factory
trained in the installation, adjustnent, testing, and operation of the

equi pment specified herein and on the draw ngs.

.3.7.3 Desi gn Servi ces

Installations requiring designs or nodifications of fire detection,

fire

alarm or fire suppression systenms shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this

requirenent, a qualified fire protection engineer is defined as an
i ndi vi dual meeting one of the follow ng conditions:

a. An engineer having a Bachel or of Science or Masters of Science

Degree in Fire Protection Engineering froman accredited
uni versity engineering program plus a nminimmof 2 years
experience in fire protection engi neering.

wor k

b. A registered professional engineer (P.E) in fire protection

engi neeri ng.

c. Aregistered PEin a related engineering discipline and nmenber
grade status in the National Society of Fire Protection Engi neers.

d. An engineer with a mnimmof 10 years' experience in fire

protection engi neeri ng and nenber grade status in the Nationa

Society of Fire Protection Engi neers.
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1.4  SYSTEM DESI GN

1.4.1 Operation
The fire alarm and detection systemshall be a conmplete, supervised fire
alarmreporting system The systemshall be activated into the al arm node

by actuation of any alarminitiating device. The systemshall renmain in
the alarmnode until the initiating device is reset and the fire alarm

control panel is reset and restored to normal. Alarminitiating devices
shal |l be connected to initiating device circuits (IDC), Cass A Style D
to signal line circuits (SLC), Cass A Style 6, in accordance with

NFPA 72. Alarmnotification appliances shall be connected to notification
appliance circuits (NAC), Class A Style Z in accordance with NFPA 72. A
| ooped conduit systemshall be provided so that if the conduit and all
conductors within are severed at any point, all IDC, NAC and SLC will
remai n functional. The conduit |oop requirenent is not applicable to the
signal transmission link fromthe |local panels (at the protected prem ses)
to the Supervising Station (fire station, fire alarmcentral comruni cation
center). Textual, audible, and visual appliances and systens shall conply
with NFPA 72. Fire alarm system conponents requiring power, except for the
control panel power supply, shall operate on 24 Volts dc. Addressable
system shall be m crocomputer (mcroprocessor or mcrocontroller) based
with a mnimumword size of eight bits and shall provide the foll ow ng
features:

a. Sufficient nenory to performas specified and as shown for
addr essabl e system

b. Individual identity of each addressabl e device for the follow ng
conditions: alarm trouble; open; short; and appliances
mssing/failed renmote detector - sensitivity adjustnment fromthe
panel for snoke detectors

c. Capability of each addressabl e device being individually disabled
or enabled fromthe panel

d. Each SLC shall be sized to provide 40 percent addressable
expansi on wi t hout hardware nodifications to the panel

1.4.2 Oper ational Features
The system shall have the follow ng operating features:

a. Mnitor electrical supervision of IDC, SLC, and NAC. Snoke
detectors shall have conbined alarminitiating and power circuits.

b. Monitor electrical supervision of the primary power (ac) supply,
battery voltage, placenment of alarm zone nodul e (card, PC board)
within the control panel, and transmtter tripping circuit
integrity.

c. A trouble buzzer and trouble LED/LCD (light enmitting diode/liquid
crystal diode) to activate upon a single break, open, or ground
fault condition which prevents the required normal operation of
the system The trouble signal shall also operate upon |oss of
primary power (ac) supply, |ow battery voltage, renoval of alarm
zone nmodul e (card, PC board), and di sconnection of the circuit
used for transmitting alarmsignals off-premses. A trouble alarm
silence switch shall be provided which will silence the trouble
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buzzer, but will not extinguish the trouble indicator LED LCD.
Subsequent trouble and supervisory alarns shall sound the trouble
signal until silenced. After the systemreturns to norma
operating conditions, the trouble buzzer shall again sound unti
the silencing switch returns to nornmal position, unless automatic
trouble reset is provided.

d. A one person test node. Activating an initiating device in this
node will activate an alarmfor a short period of tine, then
automatically reset the alarm w thout activating the transmtter
during the entire process.

e. Evacuation alarmsilencing switch which, when activated, will
silence alarm devices, but will not affect the zone indicating
LED/ LCD nor the operation of the transmitter. This switch shal
be over-ridden upon activation of a subsequent alarmfrom an
unal armed device and the NAC devices will be activated.

f. Electrical supervision for circuits used for supervisory signa
services (i.e., sprinkler systens, valves, etc.). Supervision
shal | detect any open, short, or ground.

g. Confirmation or verification of all snoke detectors. The contro
panel shall interrupt the transm ssion of an alarmsignal to the
system control panel for a factory preset period. This
interruption period shall be adjustable from1 to 60 seconds and
be factory set at 20 seconds. |Immediately follow ng the
interruption period, a confirmation period shall be in effect
during which tinme an alarmsignal, if present, will be sent
i Mmediately to the control panel. Fire alarm devices other than
snoke detectors shall be programmed w thout confirmation or
verification.

h. The fire alarmcontrol panel shall provide supervi sed addressable
relays for HVAC shutdown. An override at the HVAC panel shall not
be provided.

i. The fire alarmcontrol panel shall nonitor the fire sprinkler
system

j. The control panel and field panels shall be software
reprogranmabl e to enabl e expansion or nodification of the system
wi t hout replacement of hardware or firmmvare. Exanples of required
changes are: adding or deleting devices or zones; changing system
responses to particular input signals; programm ng certain input
signals to activate auxiliary devices.

1.4.3 Al arm Functi ons

An alarmcondition on a circuit shall automatically initiate functions as
i ndi cated on the draw ngs.

1.4.4 Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnornal to energency power or restoration from
enmergency to normal power shall be fully automatic and not cause

transm ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signal via the fire reporting system upon operation of
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any initiating circuit.
1.4.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

1.4.6 Interface Wth ot her Equi pnent

Interfacing components shall be furnished as required to connect to
subsystenms or devices which interact with the fire alarmsystem such as
supervisory or alarmcontacts in suppression systens, operating interfaces
for duct snoke detectors, the fire punp controller, etc.

1.5 TECHNI CAL DATA AND COVPUTER SCOFTWARE

Techni cal data and computer software (neaning technical data which rel ates
to computer software) which is specifically identified in this project, and
whi ch may be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES, and in accordance with
the Contract Data Requirenents List, DD Form 1423. Data delivered shall be
identified by reference to the particul ar specification paragraph agai nst
which it is furnished. Data to be submitted shall include conplete system
equi pnrent, and software descriptions. Descriptions shall show how the

equi pnment will operate as a systemto neet the performance requirenents of
this contract. The data package shall also include the foll ow ng:

(1) Identification of programmabl e portions of system equi pnent and
capabilities.

(2) Description of systemrevision and expansi on capabilities and
net hods of inplenmentation detailing both equiprment and software
requi renents.

(3) Provision of operational software data on all nodes of
progranmabl e portions of the fire alarmand detection system

(4) Description of Fire Alarm Control Panel equi pnent operation.
(5) Description of auxiliary and renote equi pment operati ons.
(6) Library of application software.

(7) Operation and nmi ntenance nanuals as specified in SD-19 of the
Submi ttal s paragraph.

1.6 DELI VERY AND STORAGE
Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variation, dirt, dust, and any
ot her contami nants.

PART 2 PRODUCTS

2.1 CONTROL PANEL
Control Panel shall conply with the applicable requirenents of UL 864.

Panel shall be nmodular, installed in a sem -flush nmounted steel cabinet
wi t h hi nged door and cylinder |ock. Control panel shall be a clean,
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uncluttered, and orderly assenbl ed panel containing conponents and

equi prent required to provide the specified operating and supervisory
functions of the system The panel shall have prominent rigid plastic,
phenolic or metal identification plates for LED/ LCDs, zones, SLC, controls,
neters, fuses, and switches. Naneplates for fuses shall also include anpere
rating. The LED/LCD displays shall be |ocated on the exterior of the

cabi net door or be visible through the cabinet door. Control pane

switches shall be within the | ocked cabinet. A suitable neans (single
operation) shall be provided for testing the control panel visua

i ndi cating devices (nmeters or LEDs/LCDs). Meters and LEDs shall be plainly
vi si bl e when the cabinet door is closed. Signals and LEDs/LCDs shall be
provided to indicate by zone any alarm supervisory or trouble condition on
the system Each IDC shall be powered and supervised so that a signal on
one zone does not prevent the receipt of signals from other devices. Loss
of power, including batteries, shall not require the manual reloading of a
program Upon restoration of power, startup shall be automatic, and shal
not require any manual operation. The loss of primary power or the
sequence of applying primry or energency power shall not affect the

transm ssion of alarm supervisory or trouble signals. Visual annunciation
shal | be provided for LED/LCD visual display as an integral part of the

control panel and shall identify with a word description and id nunber each
device. Cabinets shall be provided with anple gutter space to all ow proper
cl earance between the cabinet and live parts of the panel equiprent. |If

nore than one nodular unit is required to forma control panel, the units
shall be installed in a single cabinet |arge enough to acconmobdate units.
Cabi nets shall be painted red.

2.1.1 Circuit Connections

Crcuit conductors entering or |eaving the panel shall be connected to
screwtype ternminals with each conductor and terninal marked for
i dentification.

2.1.2 Syst em Expansi on and Modification Capabilities

Any equi prent and software needed by qualified technicians to inplenent
future changes to the fire alarmsystem shall be provided as part of this
contract.

2.1.3 Addr essabl e Control Mbdul e

The control nodul e shall be capable of operating as a relay (dry contact
formC for interfacing the control panel with other systens. The nodul e
shall be UL listed as conpatible with the control panel. The indicating
device or the external |oad being controlled shall be configured as a Style
Y notification appliance circuits. The systemshall be capabl e of

supervi sing, audible, visual and dry contact circuits. The control nodul e
shal | have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control nodel shall provide address setting
nmeans conpatible with the control panel's SLC supervision and store an
internal identifying code. The control nodule shall contain an integra
LED that flashes each time the control nodule is polled.

2.1.4 Addressable Initiating Device G rcuits Mdule
The initiating device being nmonitored shall be configured as a Cass B

Style Binitiating device circuits. The system shell be capabl e of
defining any nodul e as an al arm nodul e and report alarmtrouble, |oss of
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polling, or as a supervisory nodule, and reporting supervisory short,
supervisory open or loss of polling. The nodule shall be UL |isted as
conpatible with the control panel. The nonitor nodul e shall provide
address setting nmeans conpatible with the control panel's SLC supervision
and store an internal identifying code. Mnitor nodule shall contain an
integral LED that flashes each tine the nonitor nodule is polled. Pul
stations with a nonitor nodule in a conmon backbox are not required to have
an LED

2.1.5 | sol ati on Modul es

Provide isolation nbdules to isolate wire-to-wire short circuits on a | oop
and limt the nunber of other nbdul es or sensors that are incapacitated by
the short circuit fault. Place isolator nodules on signaling line circuits
such that not nore than 30 addressabl e devices are connected between

i sol ati on nodul es or as indicated on the drawings. |If a wire-to-wire short
occurs, the nodule shall automatically open the circuit. On repair of the
short, the nodul e shall automatically reconnect the isolated section of the
signaling line circuit. The nodule shall mount in a 100 nm square

el ectrical box. Mdule shall contain an integral LED that flashes each
time the nodule is polled and illumnates steadily to indicate that a short
hsa been detected and i sol at ed.

2.2 STORAGE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
system for a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al

conponents of the system including all alarmsignaling devices in the
total alarmnode for a mininumperiod of 15 minutes. Batteries shall be

| ocated either at the bottom of the panel or in a separate battery cabinet.
Batteries shall be provided with overcurrent protection in accordance with
NFPA 72. Separate battery cabinets shall have a | ockabl e, hinged cover
simlar to the fire alarmpanel. The lock shall be keyed the sane as the
fire alarmcontrol panel. Cabinets shall be painted to natch the fire

al arm control panel

2.3 BATTERY CHARCER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manually placed on a high rate of charge shall be provided as
part of the unit assenbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabinet.

2.4  ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addr essabl e manual fire alarm stations shall conformto the applicable
requi renents of UL 38. Manual stations shall be connected into signal |ine
circuits. Stations shall be installed on surface nmounted outl et boxes in
unfini shed areas and flush mounted outl et boxes in finished areas. Manua
stations shall be nmounted at 1220 mmfromthe top to the finished fl oor
Stations shall be single action type. Stations shall be finished in red,
with raised letter operating instructions of contrasting color. Stations
requiring the breaking of glass or plastic panels for operation are not
acceptable. Stations enploying glass rods are not acceptable. The use of
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a key or wench shall be required to reset the station. Gavity or nmercury
swi tches are not acceptable. Switches and contacts shall be rated for the
vol tage and current upon which they operate. Addressable pull stations
shal | be capabl e of being field programred, shall |atch upon operation and
remain |atched until manually reset. Stations shall have a separate screw
term nal for each conductor. Surface npunted boxes shall be matched and
pai nted the sane color as the fire alarm manual stations. Mnual stations
| ocated in hazardous | ocations shall be suitable for Class | Division 1

G oup D as indicated on the drawi ngs. Provide weat herproof devices where

i ndi cated on the draw ngs.

2.5 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirenments of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provi ded as indicated. Detector base shall have screw term nals for making
connections. No solder connections will be allowed. Detectors located in
conceal ed | ocations (above ceiling, raised floors, etc.) shall have a
renote visible indicator LEDLCD. Addressable fire detecting devices,
except flame detectors, shall be dynamically supervised and uni quely
identified in the control panel. Al fire alarminitiating devices shal
be individually addressabl e, except where indicated. Installed devices
shall conformto NFPA 70 hazard classification of the area where devices
are to be installed.

2.5.1 Snmoke Det ectors

Snmoke detectors shall be designed for detection of abnormal snoke
densities. Snoke detectors shall be photoelectric type. Detectors shal
contain a visible indicator LED/LCD that shows when the unit is in alarm
condition. Detectors shall not be adversely affected by vibration or
pressure. Detectors shall be the plug-in type in which the detector base
contains termnals for making wiring connections. Detectors that are to be
installed in conceal ed (above false ceilings, etc.) locations shall be
provided with a renote indicator LED/LCD suitable for mounting in a
finished, visible |location

2.5.1.1 Phot oel ectric Detectors

Detectors shall operate on a light scattering concept using an LED |ight
source. Failure of the LED shall not cause an alarmcondition. Detectors
shal |l be factory set for sensitivity and shall require no field adjustnents
of any kind. Detectors shall have an obscuration rating in accordance with
UL 268. Addressabl e snmoke detectors shall be capable of having the
sensitivity being remptely adjusted by the control panel.

2.5.1.2 Duct Detectors

Duct - nobunt ed phot oel ectric snoke detectors shall be furnished and installed
where indicated and in accordance with NFPA 90A. Units shall consist of a
snoke detector as specified in paragraph Photoel ectric Detectors, nmounted
in a special housing fitted with duct sanpling tubes. Detector circuitry
shall be nounted in a netallic enclosure exterior to the duct. Detectors
shall have a manual reset. Detectors shall be rated for air velocities
that include air flows between 2.5 and 20 m's. Detectors shall be powered
fromthe fire alarmpanel. Sanpling tubes shall run the full width of the
duct. The duct detector package shall conformto the requirements of NFPA
90A, UL 268A, and shall be UL listed for use in air-handling systems. The
control functions, operation, reset, and bypass shall be controlled from
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the fire alarmcontrol panel. Lights to indicate the operation and al arm
condition; and the test and reset buttons shall be visible and accessible
with the unit installed and the cover in place. Detectors nounted above
1.83 mand those mounted bel ow 1. 83 mthat cannot be easily accessed while
standing on the floor, shall be provided with a renpte detector indicator
panel containing test and reset switches. Renpte |anps and sw tches as

well as the affected fan units shall be properly identified in etched
plastic placards. The detectors shall be supplied by the fire alarm system
manuf acturer to ensure conplete system conpatibility.

2.6 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall conformto the applicable requirenents of UL 464.
Devi ces shall be connected into notification appliance circuits. Devices
shal | have a separate screw termnal for each conductor. Audible appliances
shal | generate a uni que audi bl e sound from other devices provided in the
bui |l di ng and surroundi ng area. Surface nmounted audi bl e appliances shall be
pai nted red. Recessed audible appliances shall be installed with a gril
that is painted red. Devices in hazardous |ocations shall be suitable for
Class |, Division 1, Group D areas as indicated on the draw ngs. Provide
weat her proof devices where indicated on the draw ngs.

2.6.1 Al ar m Hor ns

Horns shall be surface nounted, with the matchi ng nmounting back box surface
nounted i n unfinished areas and recessed in finished areas, vibrating type
suitable for use in an electrically supervised circuit. Horns shal

produce a sound rating of at |east 85 dBA at 3.05 min office areas and 95
dBA at 3.05 min work areas. Horns used in exterior |ocations shall be
specifically listed or approved for outdoor use and be provided with netal
housi ng and protective grilles. Devices in hazardous |ocations shall be
suitable for Class I, Division 1, Goup D areas as indicated on the

dr awi ngs.

2.6.2 Vi sual Notification Appliances

Vi sual notification appliances shall conformto the applicable requirenents
of UL 1971 and the contract drawi ngs. Appliances shall have clear high
intensity optic | ens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a mni num of 110
candel a. Appliances used in hazardous |ocations shall have a m ni mum 75
candela. Strobe shall be sem -flush mounted. Al visual notification
appl i ances of the sane type shall be synchronized.

2.6.3 Conbi nati on Audi bl e/ Vi sual Notification Appliances
Conbi nat i on audi bl e/ vi sual notification appliances shall provide the same
requi renents as individual units except they shall nmount as a unit in
standard backboxes. Units shall be factory assenbled. Any other audible
notification appliance enployed in the fire alarmsystens shall be approved
by the Contracting O ficer.

2.7 FI RE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMENT

2.7.1 Condui t

Conduit and fittings shall comply with NFPA 70, UL 6, UL 1242, and UL 797
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2.7.2 Wring

Wring shall conformto NFPA 70. Wring for 120 Vac power shall be No. 12
AWG minimum The SLC wiring shall be copper cable in accordance with the
manuf acturers requirenments. Wring for fire alarmdc circuits shall be No.
14 AWG mi ni mum Vol tages shall not be nixed in any junction box, housing,
or device, except those containing power supplies and control relays.
Wring shall conformto NFPA 70. Systemfield wiring shall be solid copper
and installed in netallic conduit or electrical metallic tubing, except
that rigid plastic conduit nmay be used under sl ab-on-grade. Conductors
shal |l be col or coded. Conductors used for the same functions shall be
simlarly color coded. Wring code color shall remain uniformthroughout
the circuit. Pigtail or T-tap connections to signaling line circuits,
initiating device circuits, supervisory alarmcircuits, and notification
appliance circuits are prohibited.

2.7.3 Speci al Tools and Spare Parts

Sof tware, connecting cables and proprietary equi pnent, necessary for the
mai nt enance, testing, and reprogranmi ng of the equi pnent shall be furnished
to the Contracting Officer. Two spare fuses of each type and size required
shal |l be furnished. Two percent of the total nunber of each different type
of detector, but no |l ess than two each, shall be furnished. Spare fuses
shall be nounted in the fire al arm panel

2.8 TRANSM TTERS
2.8.1 Tel ephoni ¢ Reporting System

Transmitters shall be conpatible with existing receiving equi pnment at the
Supervising Station and shall conmply with applicable requirenments of

UL 632. Transmitter shall respond to the actuation of the fire alarm
control panel. Wring shall be extended to the indicated tel ephone

term nating | ocation and connected to specific twi sted pair cable
identified by the CORin the field.

2.9 PONER EXTENDER PANELS

Power extender panel shall conply with the applicable requirements of

UL 864. Panel shall be modular, installed in a seni-flush nmounted stee
cabinet with hinged door and cylinder |ock. The extender panel (s) shal
have t he necessary conponents and equi pnent required to provide a mini num
of two (2) supervised, Class A Style Z, notification appliance circuits.
Each appliance circuit shall be rated for 3 anperes at 24 volts DC
Primary power for the panel shall be 6.5 anperes at 120 volts AC. Standby
power shall be same as fire alarm system and charger shall be housed
integrally within the cabinet. The extender panels shall be activated and
supervised froma Class A Style Z notification circuit.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al work shall be installed as shown, and in accordance with NFPA 70 and
NFPA 72, and in accordance with the manufacturer's diagrans and
recomendati ons, unl ess otherw se specified. Snoke detectors shall not be
installed until construction is essentially conplete and the building has
been t horoughly cleaned. Devices installed in hazardous |ocations shall be
suitable for Class I, Division 1, Goup D areas as indicated on the
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dr awi ngs.
3.1.1 Power Supply for the System

A single dedicated circuit connection for supplying power froma branch
circuit to each building fire alarm system shall be provided. The power
shal | be supplied as shown on the drawi ngs. The power supply shall be
equi pped with a | ocking mechani smand narked in red with the words "FIRE
ALARM Cl RCUI T CONTRCOL".

3.1.2 Wring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystemshall not be installed in conduits, junction boxes,

or outlet boxes with conductors of lighting and power systens. Not nore
than two conductors shall be installed under any device screw term nal

The wires under the screw termnal shall be straight when placed under the
term nal then clanped in place under the screw termnal. The wres shal

be broken and not tw sted around the termnal. Circuit conductors entering
or leaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screw termnals with each term nal and conductor nmarked in
accordance with the wiring diagram Connections and splices shall be made
using screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pnment shall be readily
accessi bl e without renoving any conponent parts. The fire al arm equi pnent
manuf acturer's representative shall be present for the connection of wring
to the control panel

3.1.3 Control Pane

The control panel and its assorted conponents shall be nmounted so that no
part of the enclosing cabinet is |less than 300 nm nor nore than 2000 mm
above the finished floor. WManually operable controls shall be between 900
and 1100 nm above the finished floor. Panel shall be installed to conply
with the requirenents of UL 864.

3.1.4 Det ectors

Detectors shall be located and installed in accordance with NFPA 72
Detectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawi ngs. Detectors shall be at |east 300 nm
fromany part of any lighting fixture. Detectors shall be |ocated at |east
900 mm fromdi ffusers of air handling systens. Each detector shall be
provided with appropriate nounting hardware as required by its nmounting

| ocation. Detectors which nmount in open space shall be nounted directly to
the end of the stubbed down rigid conduit drop. Conduit drops shall be
firmy secured to mininize detector sway. Were |length of conduit drop
fromceiling or wall surface exceeds 900 mm sway bracing shall be provided.

3.1.5 Notification Appliances

Vi sual and audi o/ visual notification appliances shall be mounted 2000 mm
fromthe bottom of the device to the finished floor or 150 mm bel ow t he
ceiling, whichever is lower. Audible notification appliances shall be
nounted 2300 nm fromthe top of the device to the finished floor or 150 mMm
bel ow the ceiling, whichever is |ower.
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3.

3.

1.6 Annunci at or Equi prent
Annunci at or equi prent shall be nmounted where indicated on the draw ngs.
1.7 Addressabl e Initiating Device Circuits Mdule

The initiating device circuits nodule shall be used to connect supervised
conventional initiating devices (water flow switches, water pressure

swi tches, manual fire alarmstations, high/low air pressure swtches, and
tamper switches). The nodule shall mount in an electrical box adjacent to
or connected to the device it is nonitoring and shall be capable of Style B
supervised wiring to the initiating device. In order to nmaintain proper
supervision, there shall be no T-taps allowed on style B lines.
Addressabl e initiating device circuits nodul es shall nonitor only one
initiating device each. Contacts in suppression systems and other fire
protection subsystens shall be connected to the fire alarmsystemto
perform supervi sory and alarm functions as specified in Section 13930A VET
Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON and Section 13920A FI RE PUWPS, as

i ndi cated on the drawi ngs and as specified herein

.1.8 Addr essabl e Control Mbdul e

Addr essabl e and control nodul es shall be installed in the outlet box or
adj acent to the device they are controlling. Al interconnecting wires
shal | be supervised unless an open circuit or short circuit abnornal
condition does not affect the required operation of the fire alarm system
If control nodules are used as interfaces to other systems, such as HVAC or
el evator control, they shall be within the control panel or imediately
adjacent to it. Control nodules that control a group of notification
appl i ances shall be adjacent to the first notification appliance in the
notification appliance circuits. Control nodul es that connect to devices
shal | supervise the notification appliance circuits. Control nodul es that
connect to auxiliary systems or interface with other systenms (non-life
safety systens) and where not required by NFPA 72, shall not require the
secondary circuits to be supervised.

.2 OVERVOLTAGE AND SURGE PROTECTI ON

2.1 Power Line Surge Protection

Al'l equi pment connected to alternating current circuits shall be protected
fromsurges per | EEE C62.41 B3 conbinati on wavef orm and NFPA 70. Fuses
shal |l not be used for surge protection. The surge protector shall be rated
for a maximumlet thru voltage of 350 Volts ac (line-to-neutral) and 350
Volt ac (neutral-to-ground).

. 2.2 Low Voltage DC Circuits Surge Protection

Al I DC, NAC, and comuni cation cabl es/ conductors, except fiber optics,
shal | have surge protection installed at each point where it exits or
enters a building and as indicated on the draw ngs. Equi pment shall be
protected from surges per |EEE C62.41 B3 conbi nati on wavef orm and NFPA 70.
The surge protector shall be rated to protect the 24 Volt dc equipnent.

The maxi mum dc cl anpi ng vol tages shall be 36 V (line-to-ground) and 72 Volt
dc (line-to-line).

. 2.3 Signal Line Circuit Surge Protection

Al'l SLC cabl es/ conductors, except fiber optics, shall have surge
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protection/isolation circuits installed at each point where it exits or
enters a building. The circuit shall be protected from surges per |EEE
C62. 41 B3 conbi nati on waveform and NFPA 70. The surge protector/isol ator
shall be rated to protect the equipnent.

3.3  GROUNDI NG
Groundi ng shall be provided by connecting to building ground system
3.4  SUPERVI SI NG STATI ON PROVI SI ONS

The supervi sing equiprment is existing and consists of the follow ng brand
and nodel: Supervising station control panel by Chenetron.

3.5 TESTI NG

The Contractor shall notify the Contracting Oficer at |east 15 days before
the prelinmnary and acceptance tests are to be conducted. The tests shal
be performed in accordance with the approved test procedures in the
presence of the Contracting Oficer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shal
furni sh instrunents and personnel required for the tests.

3.5.1 Prelimnary Tests

Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shal I include the nmeggering of system conductors to determine that the
systemis free fromgrounded, shorted, or open circuits. The negger test
shal |l be conducted prior to the installation of fire alarmequipnment. |If
deficiencies are found, corrections shall be nmade and the system shall be
retested to assure that it is functional. After conpleting the prelimnary
testing the Contractor shall conplete and submt the NFPA 72, Certificate
of Compl eti on.

3.5.2 Accept ance Test
Acceptance testing shall not be performed until the Contractor has
conpl eted and submitted the Certificate of Conpletion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
consi dered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall conplete and subnit the NFPA 72,
I nspection and Testing Form The test shall include all requirenments of
NFPA 72 and the foll ow ng:
a. Test of each function of the control panel
b. Test of each circuit in both trouble and nornmal npdes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device.
e. Tests of each alarmnotification appliance.

f. Tests of the battery charger and batteries.
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3.

g. Conplete operational tests under energency power supply.
h. Visual inspection of wiring connections.

i. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

j. Gound fault
k. Short circuit faults
. Stray voltage
m Loop resistance
6 TRAI NI NG

Trai ning course shall be provided for the operations and nmi nt enance staff.
The course shall be conducted in the building where the systemis installed
or as designated by the Contracting Oficer. The training period for
systens operation shall consist of 1 training day (8 hours) and shall start
after the systemis functionally conpleted but prior to final acceptance
tests. The training period for systens nai ntenance shall consist of 2

trai ning days (8 hours per day) and shall start after the systemis
functionally conpleted but prior to final acceptance tests. The
instructions shall cover itens contained in the operating and nai ntenance

i nstructions.

-- End of Section --
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GENERAL
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GENERAL REQUI REMENTS
SEQUENCE OF OPERATI ON

.1 Fire Punmp
.3.1.1 Pressure Mi nt enance Punp
.2 Saf ety Requirenents
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.2 Fittings and Gaskets
.3 Buried Uility Warning and ldentification Tape

ABOVEGROUND PI PI NG COVPONENTS

1 Gate Val ves and Control Val ves
2 Tanmper Switch

3 Check Val ve

4 Rel i ef Val ve
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Engi ne Capacity
Exhaust System External to Engi ne
Steel Pipe and Fittings

2.7.1

2.7.2

7.2.1

7.2.2 Fl anges
7.2.3
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| RE PUMP CONTROLLER
. Controller for Diesel Engine Driven Fire Punp
BATTERI ES
2.10 PRESSURE SENSI NG LI NE
2.11 PRESSURE MAI NTENANCE PUMP
2.11.1 Pressure Mai ntenance Punp Controller
2.12 DI ESEL FUEL SYSTEM EXTERNAL TO ENG NE
2.12.1 St eel Pipe
2.12.2 Copper Tubi ng
2.12.3 Di esel Fuel Tank
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SECTI ON 13920A

FI RE PUMPS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001b) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Service

ASTM A 194/ A 194M (2001) Carbon and Alloy Steel Nuts for

Bolts for Hi gh-Pressure or
Hi gh- Tenperature Service or Both

ASTM A 449 (2000) Quenched and Tenpered Steel Bolts
and Studs

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2002) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999e1) Ductile Iron Castings

ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gal vani zed) Wl ded and Seamnl ess St eel
Pipe for Fire Protection Use

ASTM B 135M (1996) Seam ess Brass Tube (Metric)

ASTM B 62 (1993) Conposition Bronze or Qunce Met al
Casti ngs

ASTM B 75M (1999) Seam ess Copper Tube (Metric)

ASTM B 88M (1999) Seam ess Copper Water Tube (Metric)

ASTM C 533 (1995; R 2001) Calcium Silicate Bl ock and

Pi pe Thermal Insulation

ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations

ASTM D 3308 (2001) PTFE Resin Skived Tape
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ASTM F 436M (1993; R 2000) Hardened Steel Washers
(Metric)

AVERI CAN WATER WORKS ASSCOCI ATI ON( AWMA)

AWM B300 (1999) Hypochlorites
AWM B301 (1999) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1998) Ductile-Iron and Gray-1lron
Fittings, 3 In. Through 48 In. (76 mMm
t hrough 1219 mj, for Water

AWM Cl111 (2000) Rubber-CGasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (2002) Ductile-Iron Pipe, Centrifugally
Cast, for Water

AWM C606 (1997) G ooved and Shoul dered Joints

AWM EVWV (1999) Standard Methods for the

Exam nati on of Water and Wast ewat er

AWM M20 (1973) Manual : Water Chlorination
Principles and Practices

ASME | NTERNATI ONAL ( ASME)

ASME B16. 11 (2002) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (2002) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 22 (2002) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16. 39 (1998) Mall eable Iron Threaded Pi pe Unions

Cl asses 150, 250, and 300

ASME B16.5 (1996; Bl16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 9 (2001) Factory-Made Wought Stee
Buttwel di ng Fittings
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FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (2003) Approval Guide Fire Protection
FM P7825b (2003) Approval Guide Electrical Equiprent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 13 (2002) Installation of Sprinkler Systemns
NFPA 20 (2003) Installation of Stationary Punps
NFPA 24 (2002) Private Fire Service Mins
NFPA 37 (2002) Stationary Conbustion Engi nes and
Gas Tur bi nes
NFPA 70 (2002) National Electrical Code
NFPA 72 (2002) National Fire Al arm Code
NFPA 1963 (1998) Fire Hose Connections
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON I N ENG NEERI NG TECHNOLOJ ES
(NI CET)
NI CET 1014-7 (2003) Program Detail Manual for

Certification in the Field of Fire

Prot ecti on Engi neeri ng Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)

UL 1247 (1995; Rev thru May 1997) Diesel Engines
for Driving Centrifugal Fire Punps

UL 142 (1993; Rev Jul 1998) Steel Aboveground
Tanks for Flammabl e and Conbusti bl e Li qui ds

UL 448 ((1994; Rev thru May 1999) Punps for
Fire-Protection Service

UL 80 (1996) Steel Inside Tanks for GO | -Burner
Fuel

U. Fire Prot Dir (2004) Fire Protection Equipnent Directory

1.2 GENERAL REQUI REMENTS

Provide fire punp and associ ated equi prrent conpl ete and ready for
operation. Equipnent, materials, installation, workmanship, fabrication,
assenbly, erection, exam nation, inspection, and testing shall be in
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accordance with NFPA 20, NFPA 70, and NFPA 72, except as nodified herein.
Devi ces and equi prent for fire protection service shall be UL Fire Prot Dir
listed or FM P7825a or FM P7825b approved. In the NFPA standards

ref erenced herein, the advisory provisions shall be considered to be

mandat ory, as though the word "shall" had been substituted for "shoul d"
wherever it appears; reference to the "authority having jurisdiction" shal
be interpreted to nean the Contracting Oficer.

1.3 SEQUENCE OF OPERATI ON
1.3.1 Fire Punp

The fire punp shall automatically operate when the pressure drops as
i ndi cated on the drawi ngs. The punp shall continue to run until shutdown
manual | y.

1.3.1.1 Pressure Mi ntenance Punp

Pressure mai nt enance punp shall operate when the system pressure drops as
i ndi cated on the drawi ngs. Punmp shall automatically stop at the pressure
i ndi cated on the drawi ngs and after the punp has operated for the m ni num
punp run time specified herein.

1.3.2 Saf ety Requirenents

Coupling, rotating parts, gears, projecting equipnent, etc. shall be fully
encl osed or properly guarded so as to prevent possible injury to persons
that come in close proximty of the equipment. The Contractor shal

conduct testing of the fire punps in a safe manner and ensure that all

equi pnrent is safely secured. Hoses and nozzles used to conduct flow tests
shall be in excellent condition and shall be safely anchored and secured to
prevent any msdirection of the hose streans.

1.4 COORDI NATI ON OF TRADES

Tank supports, piping offsets, fittings, and any other accessories required
shal |l be furnished as specified to provide a conplete installation and to
elimnate interference with other construction

1.5 DELI VERY AND STORAGE

Al'l equi pment delivered and placed in storage shall be housed with
protection fromthe weather, excessive humdity and tenperature variations,
dirt and dust, or other contami nants. Additionally, all pipes shall be
ei t her capped or plugged until installed.

1.6 FI ELD MEASUREMENTS

After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng the work.

1.7 SUBM TTALS

Indicate submittal classification in the blank space followi ng the nane of
the itemrequiring the submttal by using "G' when the submttal requires
Covernment approval. Submittals not classified as "G' will show on the
submttal register as "Information Only". For submittals requiring

Cover nrent approval on Arny projects, a code of up to three characters
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within the submttal tags may be used following the "G' designation to
i ndi cate the approving authority. The followi ng shall be submitted in
accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installati on Requirenents; G

Three copies of the Fire Punp Installation Drawi ngs consisting
of a detailed plan view, detailed el evations and sections of the
punp room equi prent and piping, drawn to a scale of not |ess than
1:20. Drawi ngs shall indicate equipnent, piping, and associ ated
punp equi pnent to scale. All clearance, such as those between
pi pi ng and equi prent; between equi pnent and walls, ceiling and
floors; and for electrical working di stance cl earance around al

el ectrical equiprment shall be indicated. Draw ngs shall include a
| egend identifying all symbols, nonenclatures, and abbreviations.
Drawi ngs shall indicate a conplete piping and equi pnent | ayout

i ncludi ng el evati ons and/or section views of the follow ng:

a. Fire punmps, controllers, piping, valves, and associ ated
equi prent .

b. Sensing line for each punp including the pressure
nmai nt enance punp.

c. Engine fuel systemfor diesel driven punps.
d. Engine cooling systemfor diesel driven punps.

e. Pipe hangers and sway bracing including support for diese
nmuf fl er and exhaust pi ping.

f. Restraint of underground water main at entry-point to the
buil di ng including details of pipe clanps, tie rods, mechanica
retai ner glands, and thrust bl ocks.

g. A one-line schematic diagramindicating | ayout and sizes of
al | piping, devices, valves and fittings.

h. A conplete point-to-point connection drawi ng of the punp
power, control and alarmsystens, as well as interior wiring
schemati cs of each controller

As-Built Draw ngs; G

As-built drawi ngs, no |later than 14 days after conpletion of the
Final Tests. The Fire Punp Installation Drawi ngs shall be updated
to reflect as-built conditions after all related work is conpleted
and shall be on reproducible full-size nmylar film

SD- 03 Product Data
Fire Punp Installation Related Subnmittals; G
Alist of the Fire Punp Installation Related Submttals, no

later than 7 days after the approval of the Fire Protection
Speci ali st and the Manufacturer's Representative.
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Installati on Requirenents; G

Manuf acturer's catal og data included with the Fire Punp
Installati on Drawi ngs for each separate piece of equi prment

proposed for use in the system Catalog data shall indicate the
nane of the manufacturer of each item of equiprment, with data
annotated to indicate nodel to be provided. |In addition, a

conpl ete equi pnent list that includes equipnent description, nodel
nunber and quantity shall be provided. Catalog data for nateria
and equi pnent shall include, but not be limted to, the foll ow ng:

a. Fire punmps, drivers and controllers including manufacturer's
certified shop test characteristic curve for each punp. Shop test
curve may be subnmitted after approval of catal og data but shall be
submtted prior to the final tests.

b. Pressure maintenance punp and controller.

c. Piping conponents.

d. Valves, including gate, check, globe and relief valves.

e. (auges.

f. Hose valve manifold test header and hose val ves.

g. Flow neter.

h. Restrictive orifice union

i. Associated devices and equi prment.
Spare Parts; G

Spare parts data for each different itemof material and
equi prent specified. The data shall include a conplete list of
parts and supplies, with current unit prices and source of supply,
and a list of parts recommended by the manufacturer to be repl aced
after 1 year and 3 years of service. A list of special tools and
test equi pment required for mmintenance and testing of the
products supplied by the Contractor shall be included.

Prelimnary Test; G

Proposed procedures for Prelimnary Tests, at |east 14 days
prior to the proposed start of the tests.

Proposed date and tine to begin Prelimnary Tests, submtted
with the Prelimnary Tests Procedures.

System Di agrams; G

Proposed di agrans, at |least 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipnent,
pi pi ng, and storage units, and typed condensed sequence of
operation, wiring and control diagrans, and operation nanual s
expl ai ni ng preventative mai nt enance procedures, nethods of
checki ng the system for normal, safe operation, and procedures for
safely starting and stopping the system shall be framed under
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glass or laminated plastic. After approval, these itens shall be
post ed where directed.

Fire Protection Specialist; G

The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submttal of the fire punp installation
dr awi ngs.

Manuf acturer's Representative; G

The nane and docunentation of certification of the proposed
Manuf acturer's Representative, concurrent with submttal of the
Fire Protection Specialist Qualifications.

Field Training;, G

Proposed schedule for field training submtted at | east 14 days
prior to the start of related training.

Fi nal Acceptance Test; G

Proposed date and tine to begin Final Acceptance Test, subnitted
with the Final Acceptance Test Procedures. Notification shall be
provi ded at |east 14 days prior to the proposed start of the test.

Notification shall include a copy of the Contractor's Material &
Test Certificates.

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

SD-06 Test Reports
Prelimnary Test; G

Three copies of the conpleted Prelimnary Tests Reports, no
later that 7 days after the conpletion of the Prelimnary Tests.
The Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.
Al items in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist and the Manufacturer's Representative.

Fi nal Acceptance Test; G

Three copies of the conpleted Final Acceptance Tests Reports ,
no |later that 7 days after the conpletion of the Final Acceptance
Tests. Al itens in the Final Acceptance Report shall be signed
by the Fire Protection Specialist and the Manufacturer's
Representative. Test reports in booklet form (each copy furnished
in a properly labeled three ring binder) showing all field tests
and neasurements taken during the prelimnary and final testing,
and docunentation that proves conpliance with the specified
performance criteria, upon conpletion of the installation and
final testing of the installed system Each test report shal
indicate the final position of the controls and pressure sw tches.
The test reports shall include the description of the hydrostatic
test conducted on the piping and flushing of the suction and
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1

di scharge piping. A copy of the nanufacturer's certified punp
curve for each fire punp shall be included in the report.

SD-07 Certificates
Qualifications of Installer; G
Fire Protection Specialist; G

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the fire punp installation
is in accordance with the contract requirenments, including signed
approval of the Prelimnary and Final Acceptance Test Reports.

SD-10 Operation and Mai ntenance Data
Fire Punps; G

Si x manual s |isting step-by-step procedures required for system
startup, operation, shutdown, and routine maintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's name, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |local supplier, sinplified
Wi ring and controls diagrans, troubl eshooting guide, and
recomended service organi zation (including address and tel ephone
nunber) for each item of equiprent.

8 SPRI NKLER SYSTEM | NSTALLER

Work specified in this section shall be perforned by the Sprinkler System
Installer. The Sprinkler Systemlnstaller shall be regularly engaged in
the installation of the type and conplexity of system specified in the
Contract documents, and shall have served in a sinilar capacity for at

| east three systens that have perforned in the nmanner intended for a period
of not less than 6 nonths.

.9 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be performed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
Speci al i st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level IIl Technician by National Institute for Certification
i n Engi neering Technologies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy i n accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a simlar
capacity for at least three systens that have perfornmed in the manner

i ntended for a period of not |ess than 6 nonths.

.10 MANUFACTURER S REPRESENTATI VE

Work specified in this section shall be perfornmed under the supervision of
and certified by a representative of the fire punp manufacturer. The
Manuf acturer's Representative shall be regularly engaged in the
installation of the type and conplexity of fire punp(s) specified in the
Contract documents, and shall have served in a sinilar capacity for at
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| east three systenms that have perforned in the nanner intended for a period
of not less than 6 nonths.

11 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. In the event of a conflict between specific provisions of this
speci fication and applicabl e NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

.2 NAVEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.
Punps and notors shall have standard nanepl ates securely affixed in a
conspi cuous place and easy to read. Fire punp shall have nanepl ates and
mar ki ngs in accordance with UL 448. Diesel driver shall have nanepl ate and
mar ki ngs in accordance with UL 1247. El ectric notor nanepl ates shal
provide the mnimuminformation required by NFPA 70, Section 430-7

.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall nmean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 UNDERGROUND PI PI NG COVPONENTS

4.1 Pi pe and Fittings

Under ground pi pi ng and pi pi ng under the building slab shall be ductile iron
with a rated working pressure of 1207 kPa conformng to AWM C151, with
cenent nortar lining conformng to AWM C104. Piping nore than 1500 mm
outside the building walls shall conply with Section 02510A WATER

DI STRI BUTI ON SYSTEM  Pi pi ng shall be pol yet hyl ene encased.

. 4.2 Fittings and Gaskets

Fittings shall be ductile iron conform ng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111.

. 4.3 Buried Uility Warning and ldentification Tape

Det ect abl e al umi num foil plastic-backed tape or detectable magnetic plastic
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tape manufactured specifically for warning and identification of buried

pi pi ng shall be provided for all buried piping. Tape shall be detectable
by an electronic detection instrunent. Tape shall be col or-coded for the
utility involved and inprinted in bold black letters continuously and
repeatedly over the entire tape length. Warning and identification shal

be " CAUTI ON BURI ED WATER PI PI NG BELOW or simlar wording. Code and
lettering shall be permanent and unaffected by noisture and other
substances contained in the trench backfill material. Tape shall be buried
at a depth of 300 mm bel ow the top surface of earth or the top surface of

t he subgrade under pavenent.

2.5 ABOVEGROUND PI PI NG COVPONENTS
2.5.1 Pi pe Sizes 65 mm and Lar ger
2.5.1.1 Pi pe

Pi pi ng shall be ASTM A 795, Wight Cass STD (Standard), Schedul e 40
(except for Schedule 30 for pipe sizes 200 mm and greater in dianeter),
Type E or Type S, Grade A; hot-dipped gal vani zed steel pipe. Steel pipe
shal | be joined by neans of flanges welded to the pipe or nechanica
grooved joints only. Piping shall not be jointed by welding or weld
fittings. Suction piping shall be gal vani zed on the inside per NFPA 20.

2.5.1.2 Grooved Mechanical Joints and Fittings
Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47/ A 47M G ade 32510;
ductile iron conforming to ASTM A 536, Grade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.
Nuts and bolts shall be heat-treated steel conform ng to ASTM A 183 and
shal | be cadm um plated or zinc el ectropl ated.

2.5.1.3 Fl anges

Fl anges shall be ASME B16.5, Class 150 flanges. Flanges shall be provided
at val ves, connections to equi pnment, and where indicated.

2.5.1.4 CGasket s
Gaskets shall be AWM Cl11, cloth inserted red rubber gaskets.
2.5.1.5 Bolts

Bolts shall be ASTM A 449, Type 1. Bolts shall extend no |l ess than three
full threads beyond the nut with bolts tightened to the required torque.

2.5.1.6 Nut s
Nuts shall be ASTM A 193/ A 193M G ade 5.
2.5.1.7 Washer s

Washers shall neet the requirenents of ASTM F 436M Flat circular washers
shal | be provided under all bolt heads and nuts.
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2.5.2 Pi pi ng Sizes 50 mm and Snal | er
2.5.2.1 Steel Pipe

Steel piping shall be ASTM A 795, Wi ght C ass STD (Standard), Schedul e 40,
Type E or Type S, Grade A, zinc-coated steel pipe with threaded end
connections. Fittings shall be ASME B16.39, Cass 150, zinc-coated
threaded fittings. Unions shall be ASME B16.39, Cass 150, zinc-coated

uni ons.

2.5.3 Pi pe Hangers and Supports

Pi pe hangers and support shall be UL listed UL Fire Prot Dir or FM approved
FM P7825a and FM P7825b and shall be the adjustable type. Finish of rods,
nuts, washers, hangers, and supports shall be zinc-plated after fabrication

2.5.4 Val ves

Val ves shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825b for fire protection service. Valves shall have flange or threaded
end connecti ons.

2.5.4.1 Gate Val ves and Control Val ves

Gate val ves and control val ves shall be outside screw and yoke (O S. &Y.)
type whi ch open by counterclockwi se rotation. Butterfly-type contro
val ves are not permtted.

2.5.4.2 Tanmper Switch

The suction control valves, the discharge control valves, valves to test
header and flow nmeter, and the by-pass control valves shall be equi pped
wi th val ve tanper switches for nmonitoring by the fire alarm system

2.5.4.3 Check Val ve

Check val ve shall be clear open, swing type check valve with flange or
t hreaded i nspection plate.

2.5.4.4 Rel i ef Val ve

Rel i ef valve shall be spring operated type conform ng to NFPA 20. A neans
of detecting water nmotion in the relief lines shall be provided where the
di scharge is not visible within the punp house.

2.5.4.5 Crculating Relief Valve

An adjustable circulating relief valve shall be provided for each fire punp
in accordance w th NFPA 20.

2.6 FI RE PUMP

Fire punp shall be diesel engine driven. Each punp capacity shall be rated
as indicated on the drawings. Fire punp shall furnish not |ess than 150
percent of rated flow capacity at not |ess than 65 percent of rated net
pressure. Punp shall be centrifugal horizontal split case fire punp.

Hori zontal punp shall be equipped with automatic air rel ease devices. The
maxi mum r at ed punp speed shall be 2100 rpm when driving the punp at rated
capacity. Pump shall conformto the requirenments of UL 448. Fire punp
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di scharge and suction gauges shall be oil-filled type.
2.7 DI ESEL ENG NE DRI VER

Di esel engine driver shall conformto the requirenents of UL 1247 and shal
be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM P7825b for
fire punp service. Driver shall be of the nake recommended by the punp
manuf acturer. The engine shall be closed circuit, |iquid-cooled with raw
wat er heat exchanger. Diesel engine shall be electric start type taking
current from?2 battery units. Engine shall be equipped with a fuel in-line
filter-water separator. Engine conditions shall be nonitored wth engine

i nstrunentation panel that has a tachonmeter, hour neter, fuel pressure
gauge, lubricating oil pressure gauge, water tenperature gauge, and anmmeter
gauge. Engine shall be connected to horizontal -shaft punp by flexible
couplings. An engine jacket water heater shall be provided to maintain a
tenmperature of 49 degrees C in accordance with NFPA 20.

2.7.1 Engi ne Capacity

Engi ne shall have adequate wattage to drive the punp at all conditions of
speed and | oad over the full range of the punp perfornmance curve. The
wattage rating of the engine driver shall be as recomended by the punp
manuf acturer and shall be derated for tenperature and elevation in
accordance with NFPA 20. Anbient tenperature at the punp location shall be
32 degrees C. Site elevation shall at nean sea | evel (MsSL).

2.7.2 Exhaust System External to Engi ne

Exhaust system shall conply with the requirenents of NFPA 20 and NFPA 37.
An exhaust nuffler shall be provided for each diesel engine driver to
reduce noise levels less than 95 dBA. A flexible connector with flange
connections shall be provided at the engine. Flexible sections shall be
stai nless steel suitable for diesel-engines exhaust gas at 538 degrees C

2.7.2.1 Steel Pipe and Fittings

ASTM A 53/ A 53M Schedul e 40, bl ack steel, welding end connections. ASME
B16.9 or ASME B16. 11 welding fittings shall be of the same material and
wei ght as the piping.

2.7.2.2 Fl anges

ASME B16.5, O ass 300. Flanges shall be provided at connections to diesel
engi nes, exhaust nmufflers, and flexible connections. Gaskets shall be ASME
B16. 21, conposition ring, 1.5875 mm ASTM A 193/ A 193M G ade B8 bolts and
ASTM A 194/ A 194M G ade 8 nuts shall be provided.

2.7.2.3 Pi pi ng I nsul ation

The Contractor shall conply with EPA requirenents in accordance with
Section 01670 RECYCLED / RECOVERED MATERI ALS. Products contai ni ng asbestos
will not be permtted. Exhaust piping systemincluding the muffler shal

be insulated with ASTM C 533 calciumsilicate insulation, mninmmof 75 mm
Insul ation shall be secured with not |ess than 9.525 nmw dth Type 304
stai nl ess steel bands spaced not nore than 200 mm on center. An al um num
jacket encasing the insulation shall be provided. The al um num jacket

shal | have a m ni mumthickness of 0.406 nm a factory-applied polyethyl ene
and kraft paper noisture barrier on the inside surface. The jacket shal

be secured with not |less than 13 mm wi de stainless steel bands, spaced not
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| ess than 200 mm on centers. Longitudinal and circunferential seans of the
jacket shall be | apped not |Iess than 75 mm Jackets on horizontal line
shall be installed so that the |ongitudinal seans are on the bottom side of
the pipe. The seans of the jacket for the vertical lines shall be placed
on the off-weather side of the pipe. On vertical lines, the
circunferential seanms of the jacket shall overlap so the | ower edge of each
j acket overlaps the upper edge of the jacket bel ow

2.8 FI RE PUMP CONTROLLER

Controller shall be the automatic type and UL listed UL Fire Prot Dir or FM
approved FM P7825a and FM P7825b for fire punp service. Punp shall be
arranged for automatic start and manual push-button stop. Controllers
shall be conpletely termnally wired, ready for field connections, and
mounted in a NEMA Type 4X watertight and dust tight enclosure arranged so
that controller current carrying parts will not be | ess than 300 mm above
the floor. The controller enclosure shall be painted in accordance with
Section 09900 PAINTS AND COATINGS for exterior stainless steel surfaces.
Controller shall be equipped with a bourdon tube pressure switch or a solid
state pressure switch with independent high and | ow adjustnents, autonatic
starting relay actuated fromnornmally closed contacts, visual alarmlanps
and supervisory power light. The controller shall be factory-equi pped with
a heater operated by thernostat to prevent noisture in the cabinet.

2.8.1 Controller for Diesel Engine Driven Fire Punp
Controll er shall be equipped with two battery chargers; two ameters; two
voltmeters, one for each set of batteries. Controller shall automatically
alternate the battery sets for starting the punps. Controller shall be
equi pped with the foll ow ng supervisory alarm functi ons:
a. Engine Trouble (individually nonitored)
(1) Engi ne overspeed
(2) Low Q| Pressure
(3) High Water Tenperature
(4) Engine Failure to Start
(5) Battery
(6) Battery Charger/AC Power Failure
b. Min Switch M s-set
c. Pump Running
d. Punp Room Trouble (individually nmonitored): Low Fuel
Provi de renote supervision as required by NFPA 20, in accordance with NFPA
72 under Section 13851A FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE.
Al arns shall be individually displayed in front of panel by l|ighting of
vi sual |anps, except that individual |anps are not required for punp
running and main switch ms-set. Controller shall be equipped with a 7-day
el ectric pressure recorder with 24-hour back-up nmounted inside the

controller. The pressure recorder shall provide a readout of the system
pressure fromO to 207 Pa, time, and date. The controller shall be
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equi pped with an audible alarmwhich will activate upon any engi ne trouble
or punp roomtrouble alarmcondition and alarmsilence switch. Controller
shal | be equipped with termnals for field connection of a renote alarm for
main switch ms-set, punp running, engine trouble and punp room troubl e;
and ternminals for renpte start. Wen engi ne energency overspeed device
operates, the controller shall cause the engine to shut down w thout tine
delay and | ock out until nanually reset.

2.9 BATTERI ES

Batteries for diesel engine driver shall be sealed |ead cal ciumbatteries.
Batteries shall be nmounted in a steel rack with non-corrosive,
non- conducti ve base, not |ess than 300 nm above the fl oor.

2.10 PRESSURE SENSI NG LI NE

A conpletely separate pressure sensing line shall be provided for each fire
punp and for the jockey punp. The sensing line shall be arranged in
accordance with Figure A-10.5.2.1 of NFPA 20. The sensing |line shall be 15
nm H58 brass tubing conplying with ASTM B 135M The sensing line shall be
equi pped with two restrictive orifice unions each. Restricted orifice

uni ons shall be ground-face unions with brass restricted di aphragns drilled
for a 2.4 mm Restricted orifice unions shall be nmounted in the horizonta
position, not less than 1.5 mapart on the sensing line. Two test
connections shall be provided for each sensing |line. Test connections
shal | consist of two brass 15 nm gl obe val ves and 8 nm gauge connection tee
arranged per NFPA 20. One of the test connections shall be equipped with a
O to 1380 kPa water oil-filled gauge. Sensing |line shall be connected to

t he punp di scharge piping between the di scharge piping control valve and

t he check val ve.

2.11 PRESSURE MAI NTENANCE PUMP

Pressure mai nt enance punp shall be electric notor driven, vertical shaft,
turbine type with a rated discharge as indicated on the drawi ngs. Punp
shall draft fromthe suction supply side of the suction pipe gate val ve of
the fire punp and shall discharge into the systemat the downstream side of
t he punp di scharge gate valve. An approved indicating gate valve of the
out side screw and yoke (O S.&Y.) type shall be provided in the maintenance
punp di scharge and suction piping. G Il-filled water pressure gauge and
approved check valve in the maintenance punp di scharge piping shall be
provi ded. Check valve shall be swing type with renovabl e i nspection plate.
A regenerative turbine type punp with infinite shut-off pressure shall not
be al | owed.

2.11.1 Pressure Mai ntenance Punp Controller

Pressure mai nt enance punp controller shall be arranged for automatic and
manual starting and stopping and equi pped with a "manual - of f-aut onatic”
switch. The controller shall be conpletely prewired, ready for field
connections, and wall-munted in a NEMA Type 4X encl osure. The controller
shal | be equi pped with a bourdon tube pressure switch or a solid state
pressure switch with independent high and | ow adjustnents for automatic
starting and stopping. A sensing line shall be provided connected to the
pressure mai nt enance punp di scharge pi pi ng between the control valve and
the check valve. The sensing line shall conformto paragraph, PRESSURE
SENSI NG LINE. The sensing line shall be conpletely separate fromthe fire
punp sensing lines. An adjustable run tiner shall be provided to prevent
frequent starting and stopping of the punp notor. The run timer shall be
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set for 2 minutes. The enclosure shall be painted in accordance with
Section 09900 PAI NTS AND COATI NGS for exterior stainless steel surfaces.

2.12 DI ESEL FUEL SYSTEM EXTERNAL TO ENG NE

Fuel systemshall be provided that neets all requirenents and advisory
provi si ons of NFPA 20 and NFPA 37. The fuel tank vent piping shall be

equi pped with screened weat herproof vent cap. Vents shall be extended to
the outside. Each tank shall be equipped with a fuel |evel gauge.

Fl exi bl e bronze or stainless steel piping connectors with single braid
shal | be provided at each piping connection to the di esel engine. Supply,
return, and fill piping shall be steel piping, except supply and return

pi pi ng may be copper tubing. Fuel lines shall be protected agai nst
nmechani cal danage. Fill line shall be equipped with 16 nmesh renovable wire
screen. Fill lines shall be extended to the exterior. A weatherproof tank
gauge shall be nounted on the exterior wall near each fill line for each
tank. The fill cap shall be able to be | ocked by padl ock. The engine
supply (suction) connection shall be |located on the side of the fuel tank
so that 5 percent of the tank volune provides a sunp vol unme not useabl e by
the engine. The elevation of the fuel tank shall be such that the inlet of
the fuel supply line is located so that its opening is no | ower than the

| evel of the engine fuel transfer punp. The bottom of the tank shall be
pitched 21 mm per neter to the side opposite the suction inlet connection,
and to an accessible 25 mm plugged gl obe drain val ve.

2.12.1 St eel Pipe
ASTM A 53/ A 53M hot -di pped zi nc-coated, Schedul e 40, threaded connecti ons.
Fittings shall be ASME B16.3, zinc-coated, threaded nalleable iron
fittings. Unions shall be ASME B16.39 zinc-coated, threaded unions.
2.12.2 Copper Tubi ng
ASTM B 88M Type K, soft anneal ed, with ASME B16. 26 flared fittings.
2.12.3 Di esel Fuel Tank
UL 80 or UL 142 for aboveground tanks. Tank shall be double wall.
2.12. 4 Val ves
An indicating and | ockabl e ball valve shall be provided in the supply line
adj acent to the tank suction inlet connection. A check valve shall be
provided in fuel return line. Valves shall be suitable for oil service.
Val ves shall have uni on end connections or threaded end connecti ons.
a. G obe valve: MsS SP-80 O ass 125
b. Check valve: MsSS SP-80, O ass 125, sw ng check

c. Ball valve: Full port design, copper alloy body, 2-position |ever
handl e.

2.13 JO NTS AND FI TTI NGS FOR COPPER TUBE

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75M  Cast copper alloy sol der-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
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bronze adapters for brazed tubing nay be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used. G ooved mechanical joints and fittings shall be
designed for not |ess than 862 kPa service and shall be the product of the
same manufacturer. Gooved fitting and nechani cal coupling housing shal

be ductile iron conformng to ASTM A 536. Gaskets for use in grooved
joints shall be nolded synthetic polymer of pressure responsive design and
shall conformto ASTM D 2000 for circulating nmediumup to 110 degrees C
Grooved joints shall conformto AWM C606 Coupling nuts and bolts for use
in grooved joints shall be steel and shall conformto ASTM A 183.

2. 14 PUMP BASE PLATE AND PAD

A common base plate shall be provided for each horizontal -shaft fire punp
for mounting punp and driver unit. The base plate shall be constructed of
cast iron with raised lip tapped for drainage or wel ded steel shapes with
sui tabl e drai nage. Each base plate for the horizontal fire punps shall be
provided with a 25 nmm gal vani zed steel drain line piped to the nearest
floor drain. Punp units and bases shall be nounted on a raised 150 mm

rei nforced concrete pad that is an integral part of the reinforced concrete
floor.

2.15 HOSE VALVE MANI FOLD TEST HEADER

Hose val ve test header shall be connected by ASME B16.5, Cass 150 fl ange

i nl et connection. The test header shall be the linear manifold type. The
rosebud type is not permtted. Hose valves shall be UL listed UL Fire Prot
Dir or FM approved FM P7825a and FM P7825b bronze hose gate valves with 65
nm Ameri can National Fire Hose Connection Screw Standard Threads (NH) per
NFPA 1963. The nunber of val ves shall be per NFPA 20. Each hose val ve
shal | be equi pped with a cap and chain, and |ocated no nore than 900 nm and
no | ess than 600 mm above grade.

2.16 FI RE DEPARTMENT CONNECTI ON

Fire departnent connection shall be projecting type with cast brass body,
mat ching wal | escutcheon lettered "Auto Spkr" with a polished brass finish
The connection shall have two inlets with individual self-closing clappers,
caps with drip drains and chains. Female inlets shall have 65 mm di aneter
Ameri can National Fire Hose Connection Screw Threads (NH) per NFPA 1963.

2.17 FLOW METER

Meter shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825bas flow nmeters for fire punp installation with direct flow readout
device. Flow neter shall be capable of metering any waterfl ow quantities
bet ween 50 percent and 150 percent of the rated flow of the punps. The
flow nmeter shall be arranged in accordance with Figure A-5.19.1.2 of

NFPA 20. The meter throttle valve and the neter control valves shall be
O S. &Y. valves. Automatic air release shall be provided if flow neter test
di scharge is piped to the punp suction and forns a cl osed-1oop neter
arrangenent as defined in Figure A-5.19.1.2 of NFPA 20.

2.18 Pl PE SLEEVE
A pi pe sleeve shall be provided at each | ocation where piping passes

t hrough walls, ceilings, roofs, and floors, including pipe entering
buil dings fromthe exterior. Sleeves shall be grouted in position during
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construction. Sleeve shall be of sufficient length to pass through the
entire thickness of the wall, ceilings, roofs and floors. The space

bet ween the exterior surface of the pipe and the interior surface of the
sl eeve shall be firmy packed with m neral wool insulation and caul k at
both ends with plastic waterproof cenent which will dry to a firm but
pliable mass, or with a segnented el astoneric seal. Were pipes pass
through fire walls or fire floors, a fire seal shall be provided between
the pipe and the sleeve in accordance with Section 07840A FlI RESTOPPI NG
Sl eeves in masonry and concrete walls, ceiling, roofs and floors shall be
hot - di p gal vani zed steel, ductile-iron, or cast-iron. Oher sleeves shal
be gal vani zed steel sheet pipe not |less than 4.4 kg per square neter.

2.19  ESCUTCHEON (WALL) PLATES

Escut cheon pl ates shall be one-piece or split-hinge type netal plates and
shal | be provided for piping passing through floors, walls, and ceiling in
exposed areas. |In finished areas, plates shall be polished stainless stee
or chromiumplated finish on copper alloy. |In unfinished areas, plates
shal | have painted finish. Plates shall be secured in position.

2.20 DI SI NFECTI NG MATERI ALS
2.20.1 Li quid Chlorine
Liquid chlorine shall conformto AWM B301.
2.20.2 Hypochl orites
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
PART 3  EXECUTI ON
3.1 FIRE PUWP | NSTALLATI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submittals from
the Contract Submittal Register that relate to the successful installation
the fire punp(s). The submittals identified on this list shall be
acconpani ed by a letter of approval signed and dated by the Fire Protection
Speci al i st when submitted to the Government.

3.2 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the fire punp installation
periodically assure that the installation conforns to the contract

requi renents. The Fire Protection Specialist shall performa thorough

i nspection of the fire punp installation, including visual observation of

t he punp while running shall be conducted. There shall be no excessive

vi bration, leaks (oil or water), unusual noises, overheating, or other
potential problenms. Inspection shall include piping and equi pnent

cl earance, access, supports, and guards. Any discrepancy shall be brought
to the attention of the Contracting Oficer in witing, no later than three
wor ki ng days after the discrepancy is discovered. The Fire Protection
Speci alist shall witness the prelimnary and final acceptance tests and,
after conpletion of the inspections and a successful final acceptance test,
shall sign test results and certify in witing that the installation the
fire punp installation is in accordance with the contract requirenents.
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3.3 | NSTALLATI ON REQUI REMENTS

Installation, workmanshi p, fabrication, assenbly, erection, exam nation,

i nspection and testing shall be in accordance NFPA 20, except as nodified
herein. |In addition, the fire punp and engine shall be installed in
accordance with the witten instructions of the manufacturer.

3.4 Pl PE AND FI TTI NGS

Pi pi ng shall be inspected, tested and approved before burying, covering, or
concealing. Fittings shall be provided for changes in direction of piping
and for all connections. Changes in piping sizes shall be nade using
tapered reducing pipe fittings. Bushings shall not be used.

3.4.1 Cl eani ng of Pi ping

Interior and ends of piping shall be clean and free of any water or foreign
material. Piping shall be kept clean during installation by nmeans of plugs
or other approved net hods. Wen work is not in progress, open ends of the
pi pi ng shall be securely closed so that no water or foreign natter wll
enter the pipes or fittings. Piping shall be inspected before placing in
posi tion.

3.4.2 Protection of Piping Agai nst Earthquake Damage

The system pi pi ng shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible and rigid couplings, sway bracing,
sei sm c separation assenblies where piping crosses building seisnic
separation joints, and other features as required by NFPA 13 for protection
of piping agai nst danage from eart hquakes. Provide branchline restraint as
requi red by NFPA 13.

3.4.3 Thr eaded Connecti ons
Joi nting conpound for pipe threads shall be pol ytetrafl uoroethyl ene (PTFE)
pi pe thread tape conform ng to ASTM D 3308 and shall be applied to nmale
threads only. Exposed ferrous pipe threads shall be provided with one coat
of zinc nolybdate priner applied to a mninmum of dry filmthickness of
0. 025 mm

3.4.4 Pi pe Hangers and Supports

Addi ti onal hangers and supports shall be provided for concentrated | oads in
aboveground pi pi ng, such as for valves and risers.

3.4.4.1 Vertical Piping

Pi pi ng shall be supported at each floor, at not nore than 3 neters
i nterval s.

3.4.4.2 Hori zontal Piping

Hori zontal piping supports shall be spaced as foll ows:
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MAXI MUM SPACI NG ( METERS)

Nomi nal 25 and 32 40 50 65 80 90 100 125 150+
Pi pe Under
Size (M)

Copper 1.8 2 2.4
Tube

St eel 2 2.4 2.7 3 3.3 3.6 3.9 4.2 4.8 5.0
Pi pe

3.4.5 Under gr ound Pi pi ng

Installati on of underground piping and fittings shall conformto NFPA 24.
Joints shall be anchored in accordance with NFPA 24. Concrete thrust bl ock
shal | be provided at el bow where pipe turns up towards floor, and the pipe
riser shall be restrained with steel rods fromthe el bow to the fl ange
above the floor. After installation per NFPA 24, rods and nuts shall be

t horoughly cl eaned and coated with asphalt or other corrosion-retard

mat eri al approved by the Contracting Oficer. M ninmmdepth of cover shal
be 900 nm

3.4.6 G ooved Mechani cal Joint

Grooves shall be prepared according to the coupi ng manufacturer's
instructions. G ooved fittings, couplings, and grooving tools shall be
products of the sane nmanufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland nicroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shal

be nmeasured for each change in grooving tool setup to verify conpliance

wi th coupling manufacturer's tolerances. G ooved joints shall not be used
in conceal ed | ocations, such as behind solid walls or ceilings, unless an
access panel is shown on the draw ngs for servicing or adjusting the joint.

3.5 ELECTRI CAL WORK

El ectric notor and controls shall be in accordance with NFPA 20 and NFPA 70,
unl ess nore stringent requirenments are specified herein or are indicated on
the drawings. Electrical wiring and associ ated equi pnent shall be provided
in accordance with NFPA 20 and Section 16415A ELECTRI CAL WORK, | NTERI OR

3.6 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL

3.7 FLUSHI NG

The fire punp suction and discharge piping shall be flushed at 120 percent
of rated capacity of each punp. Were the punp installation consists of
nore than one punp, the flushing shall be the total quantity of water
flowi ng when all punps are discharging at 120 percent of their rated
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capacities. The new punps may be used to attain the required flushing
vol unme. Flushing operations shall continue until water is clear, but not
| ess than 10 minutes. The Contractor shall subnmit a signed and dated
flushing certificate before requesting field testing.

3.8 FI ELD TESTS
3.8.1 Hydrostatic Test

Pi pi ng shall be hydrostatically tested at 1551 kPa for a period of 2-hours,
or at least 345 kPa in excess of the maxi num pressure, when the maxi mum
pressure in the systemis in excess of 1207 kPa.

3.8.2 Prelimnary Test

The Fire Protection Specialist shall take all readings and neasurenents.
The Manufacturer's Representative, a representative of the fire punp
control l er manufacturer, and a representative of the diesel engine
manuf act urer (when supplied) shall w tness the conplete operational testing
of the fire punp and drivers. The fire punp controller manufacturer's
representative and the di esel engi ne manufacturer's representative shal
each be an experienced technician enployed by the respective manufacturers
and capabl e of denonstrating operation of all features of respective
conponents including trouble alarns and operating features. Fire punps,
drivers and equi pnent shall be thoroughly inspected and tested to insure
that the systemis correct, conplete, and ready for operation. Tests shal
ensure that punps are operating at rated capacity, pressure and speed.
Tests shall include manual starting and running to ensure proper operation
and to detect |eakage or other abnormal conditions, flow testing, automatic
start testing, testing of autonatic settings, sequence of operation check,
test of required accessories; test of punp alarns devices and supervisory
signals, test of punp cooling, operational test of relief valves, and test
of automatic power transfer, if provided. Punps shall run w thout abnorma
noi se, vibration or heating. |f any conponent or systemwas found to be
defective, inoperative, or not in conpliance with the contract requirenents
during the tests and inspection, the corrections shall be nmade and the
entire prelimnary test shall be repeated

3.8.3 Fi nal Acceptance Test

The Fire Protection Specialist shall take all readings and neasurenents.
The Manufacturer's Representative, the fire punp controller manufacturer's
representative, and the diesel engine manufacturer's representative (when
supplied) shall also witness for the final tests. The Contractor shall be
responsi ble for repairing any damage caused by hose streans or other
aspects of the test. The final acceptance test shall include the foll ow ng:

3.8.3.1 Fl ow Tests

Fl ow tests using the test header, hoses and pl aypi pe nozzl es shall be
conducted. Flow tests shall be perforned at churn (no flow), 75, 100, 125
and 150 percent capacity for each punp and at full capacity of the punp
installation. Flowreadings shall be taken from each nozzle by nmeans of a
calibrated pitot tube with gauge or other approved neasuring equi pnent.
Rpm suction pressure and di scharge pressure readi ng shall be taken as part
of each flow test. Voltage and anpere readi ngs shall taken on each phase
as part of each flow test for electric-nmotor driven punps.
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3.8.3.2 Starting Tests

Punps shall be tested for automatic starting and sequential starting.
Setting of the pressure switches shall be tested when punps are operated by
pressure drop. Tests may be performed by operating the test connection on
the pressure sensing lines. As a mninmm each punp shall be started
automatically 10 tinmes and manually 10 tines, in accordance w th NFPA 20.
Tests of engine-driven punps shall be divided equally between both set of
batteries. The fire punps shall be operated for a period of a | east 10

m nutes for each of the starts; except that electric motors over 149 kW
shal |l be operated for at |east 15 minutes and shall not be started nore
than 2 tines in 10 hours. Pressure settings that include automatic
starting and stopping of the fire punp(s) shall be indicated on an etched
pl astic placard, attached to the correspondi ng punp controller.

3.8.3.3 Battery Changeover

Di esel driven fire punps shall be tested for autonmatic battery changeover
in event of failure of initial battery units.

3.8.3.4 Al ar ns

Al'l punp alarns, both |ocal and renote, shall be tested. Supervisory
alarns for diesel drivers shall be electrically tested for |ow oil
pressure, high engine jacket cool ant tenperature, shutdown from overspeed,
battery failure and battery charger failure.

3.8.3.5 M scel | aneous

Val ve tanper switches shall be tested. Pressure recorder operation relief
val ve settings, valve operations, operation and accuracy of neters and
gauges, and other accessory devices shall be verified.

3.8.4 Correction of Deficiencies

I f equi pnent was found to be defective or non-conpliant with contract
requi renents, the Contractor shall perforned corrective actions and repeat
the tests. Tests shall be conducted and repeated if necessary until the
system has been denonstrated to conply with all contract requirenents.

3.8.5 Test Equi prent

The Contractor shall provide all equi pment and instrunents necessary to
conduct a conplete final test, including 65 nmmdi aneter hoses, playpipe
nozzl es, pitot tube gauges, portable digital tachometer, voltage and anpere
nmeters, and calibrated oil-filled water pressure gauges. The Contractor
shal | provide all necessary supports to safely secure hoses and nozzles
during the test. The Governnent will furnish water for the tests.

3.8.6 Test Docunent ati on

The Manufacturer's Representative shall supply a copy of the manufacturer's
certified curve for each fire punmp at the time of the test. The Fire
Protection Specialist shall record all test results and plot curve of each
punp performance during the test. Conplete punp acceptance test data of
each fire punp shall be recorded. The punp acceptance test data shall be
on forms that give the detail punp information such as that which is
indicated in Figure A-11-2.6.3(f) of NFPA 20. All test data records shal
be submitted in a three ring binder

SECTI ON 13920A Page 24
( Am 0003)



VEHI CLE PAI NT & PREP SHCP PN50845
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

3.9 DI SI NFECTI ON

After all system conponents are installed including punps, piping, and

ot her associated work, and all hydrostatic test(s) are successfully

conpl eted, thoroughly flush the punps and all piping to be disinfected with
potabl e water until there is no visible sign of dirt or other residue. and
hydrostatic test are successfully conpleted, each portion of the piping
specified in this Section systemto be disinfected shall be thoroughly
flushed with potable water until all entrained dirt and other foreign

mat eri al s have been renoved before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter
chlorination procedure shall be in accordance with AWM M20. The
chlorinating material shall be fed into the sprinkler piping at a constant
rate of 50 parts per million (ppm). A properly adjusted hypochlorite
solution injected into the systemwi th a hypochlorinator, or liquid
chlorine injected into the systemthrough a solution-fed chlorinator and
booster punp shall be used. Chlorination application shall continue unti
the entire systemif filled. The water shall renmain in the systemfor a

m ni mum of 24 hours. Each valve in the systemshall be opened and cl osed
several times to ensure its proper disinfection. Follow ng the 24-hour
period, no |l ess than 25 ppm chlorine residual shall remain in the system
The system shall then be flushed with clean water until the residua
chlorine is reduced to | ess than one part per mllion. Sanples of water in
di sinfected containers for bacterial exam nation will be taken from several
system | ocati ons which are approved by the Contracting Officer. Sanples
shall be tested for total coliformorganisms (coliformbacteria, feca
coliform streptococcal, and other bacteria) in accordance wi th AWM EWV
The testing nethod shall be either the multiple-tube fernentation technique
or the nenbrane-filter technique. The disinfection shall be repeated unti
tests indicate the absence of coliformorganisns (zero nean coliform
density per 100 milliliters) in the sanples for at least 2 full days. The
systemw || not be accepted until satisfactory bacteriol ogical results have
been obt ai ned.

3.10 FI ELD TRAI NI NG

The Fire Protection Specialist and the Manufacturer's Representative shal
conduct a training course for operating and mai ntenance personnel as
designated by the Contracting Officer. Training shall be provided for a
peri od of 8 hours of normal working time and shall start after the fire
punp installation is functionally conplete but prior to the start tests
specified herein. The field instruction shall cover all of the itens
contained in the approved Qperating and Mai ntenance |nstructions.

-- End of Section --
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SECTI ON 15400A

PLUMBI NG, GENERAL PURPCSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 1010 (1994) Sel f-Contained, Mechanically
Refrigerated Drinki ng-Water Cool ers

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ASME Al112.19. 3M (1987; R 1996) Stainless Steel Plunbing
Fi xtures (Designed for Residential Use)
ANSI Z21. 22 (1999; A 2001) Relief Valves for Hot Water
Supply Systens
ANSI 7124.5 (1997) Plastic Toilet (Water Closet) Seats
ANSI 7358.1 (1998) Energency Eyewash and Shower
Equi pnent

ASTM | NTERNATI ONAL (ASTM

ASTM A 105/ A 105M (2002) Carbon Steel Forgings for Piping
Appl i cati ons

ASTM A 193/ A 193M (2001b) All oy-Steel and Stainless Steel
Bolting Materials for High-Tenperature
Service

ASTM A 515/ A 515M (2001) Pressure Vessel Plates, Carbon

Steel, for Internedi ate- and
Hi gher - Tenperature Service

ASTM A 516/ A 516M (2001) Pressure Vessel Plates, Carbon
Steel, for Mdderate- and Lower-Tenperature
Service

ASTM B 152/ B 152M (2000) Copper Sheet, Strip, Plate, and
Rol | ed Bar

ASTM B 32 (2000el) Sol der Met al

SECTI ON 15400A Page 4
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ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM B 42 (2002) Seam ess Copper Pipe, Standard Sizes

ASTM B 75M (1999) Seam ess Copper Tube (Metric)

ASTM B 813 (2000e1) Liquid and Paste Fluxes for
Sol dering of Copper and Copper Alloy Tube

ASTM B 88M (1999) Seam ess Copper Water Tube (Metric)

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil
Pi pe and Fittings

ASTM C 920 (2002) El astoneric Joint Seal ants

ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (2000) Poly(Vinyl Chloride) (PVQ
Pressure-Rated Pipe (SDR Series)

ASTM D 2464 (1999) Threaded Pol y(Vinyl Chloride) (PVQC
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (2002) Poly(Vinyl Chloride)(PVC Plastic
Pipe Fittings, Schedule 40

ASTM D 2467 (2002) Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80

ASTM D 2564 (2002) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2665 (2002a) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2672 (1996a) Joints for |IPS PVC Pipe Using
Sol vent Cenent

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cenent

ASTM D 2846/ D 2846M (1999) Chlorinated Poly(Vinyl Chloride)

(CPVC) Plastic Hot- and Col d- Wt er
Di stribution Systens

ASTM D 2855 (1996; R 2002) Making Sol vent - Cenent ed
Joints with Poly(Vinyl Chloride) (PVQ
Pi pe and Fittings

ASTM D 3122 (1995; R 2002) Sol vent Cenents for
Styrene- Rubber (SR) Plastic Pipe and
Fittings

ASTM D 3138 (2002) Sol vent Cenents for Transition

Joi nts Between
Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vinyl Chloride) (PVC) Non-Pressure

SECTI ON 15400A Page 5
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ASTM D

ASTM D

ASTM E

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASTM F

ASHRAE

ASHRAE

3308

3311

1760

409

437

438

439

441/ F 441M

442/ F 442M

493

891

PN50845

Pi pi ng Components
(2001) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW)
Plastic Fittings Patterns

(2001) ASTM Ther monet ers

(2001) Coextruded Pol y(Vinyl Chloride)
(PVC) Non-Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

(2002) Thermnopl astic Accessible and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

(1999) Threaded Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(2002) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(2002) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1999e1) Chlorinated Pol y(Vinyl Chloride)
(CPVC) Plastic Pipe, Schedules 40 and 80

(1999) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

(1997) Sol vent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

(2000e1) Coextruded Poly (Vinyl chloride)
(PVC) Plastic Pipe with a Cellular Core

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

34

90.1

(2001; Errata 2002) Designation and Safety
Classification of Refrigerants

(2001; various Errata) Energy Standard for
Bui | di ngs Except Low Ri se Residenti al
Bui | di ngs

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001

ASSE 1005

(2002) At nmospheric Type Vacuum Breakers

(1999) Water Heater Drain Val ves

SECTI ON 15400A Page 6
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ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

AWM

AWM

AWM

AWM

AWM

1011

1012

1013

1018

1020

1037

(1993) Hose Connection Vacuum Breakers

(2002) Backflow Preventers with
I nt er nedi at e At mospheric Vent

(1999) Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers

(2001) Trap Seal Prinmer Valves, Water
Supply Fed

(1998) Pressure Vacuum Breaker Assenbly

(1990) Pressurized Flushing Devices
(Flushoneters) for Plunmbing Fixtures

AMERI CAN WATER WORKS ASSCOCI ATl ON( AWAA)

B300

B301

C651

C652

EVW

(1999) Hypochlorites
(1999) Liquid Chlorine
(1999) Disinfecting Water Mins

(1992) Disinfection of Water Storage
Facilities

(1999) Standard Methods for the
Exam nati on of Water and \Wast ewater

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 8

AWS B2. 2

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(1992) Filler Metals for Brazing and Braze

Wel di ng

(1991) Brazing Procedure and Performance
Qualification

ASME | NTERNATI ONAL ( ASME)

Al12.1.2

Al12.18.1

Al12.19. 1M

Al12.19. 2M

Al12. 6. 1M

Al12.6.3

Bl.20.1

(1991; R 2002) Air Gaps in Plunmbing Systens
(2000) Plunbing Fixture Fittings

(1994; R 1999 Enanel ed Cast Iron Pl unbing
Fi xtures

(1998) Vitreous China Plunmbing Fixtures
(1997; R 2002) Fl oor Affixed Supports for
O f-the-Floor Plunbing Fixtures for Public
Use

(2000) Fl oor and Trench Drains

(1983; R 2001) Pipe Threads, Cenera
Pur pose, | nch
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ASME B16. 15 (1985; R 1994) Cast Bronze Threaded
Fittings C asses 125 and 250

ASME B16. 18 (2002) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 22 (2002) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 29 (2002) Wought Copper and W ought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

ASME B16.5 (1996; B16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B31.1 (2001) Power Piping

ASME B31.5 (2001) Refrigeration Piping and Heat
Transfer Conponents

ASME B40. 100 (1998a) Pressure Gauges and Gauge
At t achnent s

ASME BPVC SEC VIII D1 (2001) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1

- Basic Coverage
ASME BPVC SEC | X (2001) Boiler and Pressure Vessel Code;
Section | X, Wl ding and Brazing
Qualifications
CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910. 134 Respiratory Protection
COPPER DEVELOPMENT ASSCCI ATI ON ( CDA)
CDA A4015 (1994; R 1995) Copper Tube Handbook

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR Manual (9th Edition) Manual of Cross-Connection
Contro

HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.5 (1994) Centrifugal Nonenclature
| NTERNATI ONAL CODE COUNCI L (1 CC)

| CC A117.1 (2003) Accessible and Usabl e Buil di ngs and
Facilities

ICC IPC (2000) International Plunbing Code

SECTI ON 15400A Page 8
( Am 0003)



VEHI CLE PAI NT & PREP SHCP PN50845
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-110 (1996) Ball Valves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

MSS SP- 25 (1998) Standard Marki ng System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (2002) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
Fl anged and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel ding Ends for CGeneral Service

MBS SP-73 (1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 90A (2002) Installation of Air-Conditioning
and Ventilating Systens

NSF | NTERNATI ONAL ( NSF)

NSF 14 (2002) Pl astics Piping Conponents and
Rel ated Materials

NSF 61 (2001 Addendum 1 - Sep 2001) Drinking
Wat er System Conponents - Health Effects

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI)
PDI WH 201 (1992) Water Hanmmer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J1508 (1997) Hose d anp Specifications

SECTI ON 15400A Page 9
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U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-240 (Rev A; Canc. Notice 1) Shower Head, Bal
Joi nt

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

10 CFR 430 Ener gy Conservation Program for Consuner
Product s
PL 93-523 (1974; A 1999) Safe Drinking Water Act

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Oct 1999) Househol d
El ectric Storage Tank Water Heaters

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation following the "G
designation identifies the office that will review the subnmittal for the
Government. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Pl unmbi ng System

Detail drawi ngs consisting of illustrations, schedules,
performance charts, instructions, brochures, diagranms, and other
information to illustrate the requirements and operations of each

system Detail drawi ngs for the conplete plunbing system

i ncludi ng piping layouts and | ocations of connections; dinensions
for roughing-in, foundation, and support points; schematic

di agrams and wiring diagrans or connection and interconnection

di agrams. Detail draw ngs shall indicate clearances required for
mai nt enance and operation. \Were piping and equi pnent are to be
supported other than as indicated, details shall include | oadings

and proposed support nethods. Mechanical draw ng pl ans,
el evations, views, and details, shall be drawn to scale.

El ectrical Wrk
Conplete electrical schematic lineless or full line
i nterconnection and connecti on di agram for each piece of
nmechani cal equi pment havi ng nore than one automatic or nanua
el ectrical control device.
SD- 03 Product Data
Wl di ng

A copy of qualified procedures and a |ist of nanes and
identification symbols of qualified welders and wel di ng operators.

Pl unmbi ng Fi xture Schedul e

SECTI ON 15400A Page 10
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Catal og cuts of specified plunbing fixtures, valves, related
pi pi ng system and system | ocation where install ed.

Vi br ati on- Absor bi ng Feat ures

Details of vibration-absorbing features, including arrangenent,
foundati on plan, dinensions and specifications.

Pl unmbi ng System

Di agrans, instructions, and other sheets proposed for posting.
Manuf acturer's recomendations for the installation of bell and
spi got and hubl ess joints for cast iron soil pipe.

SD-06 Test Reports
Tests, Flushing and Disinfection

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests perfornmed to prove
conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.

Test of Backfl ow Preventi on Assenbli es.

Certification of proper operation shall be as acconplished in
accordance with USAKA/ KMR regul ati ons by an individual certified
by the USAKA/KMR to perform such tests. [|If no USAKA/ KMR
requi renent exists, the Contractor shall have the manufacturer's
representative test the device, to ensure the unit is properly
installed and perform ng as intended. The Contractor shal
provide witten docunentation of the tests perforned and si gned by
t he individual performng the tests.

SD-07 Certificates
Mat eri al s and Equi prent

VWere materials or equi pnent are specified to comply with
requi renents of AGA, ASME, or NSF proof of such conpliance shal
be included. The label or listing of the specified agency will be
acceptabl e evidence. In lieu of the label or listing, a witten
certificate may be submitted from an approved, nationally
recogni zed testing organi zati on equi pped to perform such services,
stating that the itenms have been tested and conformto the
requi renents and testing nmethods of the specified agency. Were
equi pment is specified to conformto requirenents of the ASME
Boi |l er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

Bol ts

Witten certification by the bolt nmanufacturer that the bolts
furnished comply with the specified requirenents. The
certification shall include illustrations of product-required
mar ki ngs, the date of manufacture, and the number of each type of
bolt to be furnished based on this certification.
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SD-10 Operation and Mai ntenance Data
Pl unmbi ng System

Si x copies of the operation nmanual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the nmanufacturer's nane, nodel nunber
service manual, parts list, and brief description of all equipnent
and their basic operating features. Six copies of the maintenance

manual |isting routine maintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi pnent | ayout
and sinplified wiring and control diagranms of the system as

i nstall ed.

1.3 STANDARD PRODUCTS

Specified materials and equi pnrent shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equiprment that has
performed satisfactorily at least two years prior to bid opening.

1.4 ELECTRI CAL WORK

Mot ors, notor controllers and notor efficiencies shall conformto the
requi renents of Section 16415A ELECTRI CAL WORK, | NTERIOR  El ectrica

not or-driven equi pnent specified herein shall be provided conplete with
motors. Equi prent shall be rated at 60 Hz, single phase, ac unless

ot herwi se indicated. Where a notor controller is not provided in a
notor-control center on the electrical drawings, a notor controller shal
be as indicated. Mdtor controllers shall be provided conplete with
properly sized thernal -overl oad protection in each ungrounded conductor,
auxiliary contact, and other equipment, at the specified capacity, and

i ncluding an all owabl e service factor.

1.5 PERFORVANCE REQUI REMENTS
1.5.1 Wl di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel ding operators qualified
by anot her enpl oyer, may be accepted as permtted by ASVE B31.1. The
Contracting O ficer shall be notified 24 hours in advance of tests, and the
tests shall be performed at the work site if practicable. Wl ders or
wel di ng operators shall apply their assigned synbols near each weld they
nake as a pernanent record.

1.6 REGULATCORY REQUI REMENTS

Unl ess ot herwi se required herein, plunbing work shall be in accordance with
| CC | PC.

1.7 PRQIECT/ SI TE CONDI Tl ONS
The Contractor shall become fanmiliar with details of the work, verify

di rensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.
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PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and 11
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenment shall meet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent

cenent used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto dinensiona
requi renents of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equipnment containing | ead
shall not be used in any potable water system In |ine devices such as

wat er nmeters, building valves, check val ves, neter stops, valves, fittings
and back flow preventers shall conply with PL 93-523 and NSF 61, Section 8.
End poi nt devices such as drinking water fountains, |avatory faucets,
kitchen faucets, supply stops and end point control valves used to dispense
wat er for drinking nust neet the requirenents of NSF 61, Section 9.

Pl astic pipe shall not be installed in air plenums. Plastic pipe shall not
be installed in a pressure piping systemin buildings greater than three
stories including any basenment |evels.

2.1.1 Pi pe Joint Materials
Joints and gasket materials shall conformto the follow ng:

a. Brazing Material: Brazing material shall conformto AWS A5. 8,
BCuP- 5.

b. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci dic reagents; contain potassium borides; and contain fluorides.

c. Solder Material: Solder netal shall conformto ASTM B 32.

d. Solder Flux: Flux shall be liquid form non-corrosive, and
conformto ASTM B 813, Standard Test 1.

e. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pi pe, ASTM D 3308.

f. Solvent Cenent for Transition Joints between ABS and PVC
Nonpr essure Pipi ng Conponents: ASTM D 3138.

g. Plastic Solvent Cenent for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

h. Plastic Solvent Cenment for CPVC Plastic Pipe: ASTMF 493.

i. Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 cl ass 150 and shal
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service
and ASTM A 515/ A 515M for hot service. Bolts shall be high
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strength or internediate strength with material conformng to ASTM
A 193/ A 193M

j. Plastic Solvent Cenent for Styrene Rubber Plastic Pipe: ASTMD
3122.

2.1.2 M scel | aneous Materials
M scel | aneous materials shall conformto the follow ng:
a. Water Hamrer Arrester: PDI WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenment: ASTM D 2822.
d. Hose danps: SAE J1508.
e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All12.6.1M

f. Trap Primer: Cast bronze with 12 mm connection. Provide access
panel as required.

g. Plunbing Fixture Setting Conpound: A prefornmed flexible ring sea
nol ded from hydrocarbon wax material. The seal material shall be
nonvol atil e nonasphaltic and contain germcide and provide
wat erti ght, gastight, odorproof and verm nproof properties.

h. Hypochlorites: AWW B300.
i. Liquid Chlorine: AWWA B301.

j. CGauges - Pressure and Vacuum Indicating Dial Type - Elastic
El ement: ASME B40. 100.

k. Thernmoneters: ASTME 1. Mercury shall not be used in
t her nonet er s.

2.1.3 Pi pe Insulation Materia

Insul ation shall be as specified in Section 15080A THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69
2.3 VALVES

Val ves shall be provided on supplies to equi pnent and fixtures. Valves 65
mm and smal |l er shall be bronze with threaded bodies for pipe and

sol der-type connections for tubing. Valves 80 mmand |arger shall have
flanged iron bodi es and bronze trim Pressure ratings shall be based upon
the application. Gooved end valves may be provided if the manufacturer
certifies that the valves neet the perfornmance requirenents of applicable
MSS standard. Valves shall conformto the follow ng standards:
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Descri ption St andard
Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71
Bal | Val ves with Fl anged Butt-Wel di ng Ends

for General Service MSS SP-72
Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MBS SP-110
Bronze Gate, d obe, Angle, and Check Val ves MBS SP- 80
Vacuum Rel i ef Val ves ANSI Z721. 22
Wat er Heater Drain Val ves ASSE 1005
Trap Seal Prinmer Valves ASSE 1018
Tenmperature and Pressure Relief Valves ANSI Z721. 22

for Hot Water Supply Systens
2.3.1 Wall Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with 20
mm mal e inlet threads, hexagon shoul der, and 20 mm hose connection. Faucet
handl e shall be securely attached to stem

2.3.2 Rel i ef Val ves

Water heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief element of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buil dup in the systemwhen the systemis operating at the maxi numrate of
heat input. The tenperature elenent of a P&T relief valve shall have a
relieving capacity which is at |east equal to the total input of the

heat ers when operating at their maxi mum capacity. Relief valves shall be
rated according to ANSI Z721.22. Relief valves for systens where the
maxi mum rate of heat input is less than 59 kWshall have 20 nm ni ni mum
inlets, and 20 mmoutlets. Relief valves for systens where the maxi num
rate of heat input is greater than 59 kWshall have 25 mmmninmuminlets,
and 25 nmoutlets. The discharge pipe fromthe relief valve shall be the
size of the valve outlet.

2.3.3 Thernostatic M xing Val ves

M xi ng val ves, thernostatic type, pressure-bal anced or conbination
thernostatic and pressure-bal anced shall be line size and shall be
constructed with rough or finish bodies either with or wthout plating.
Each val ve shall be constructed to control the mixing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput tenperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, corrosion-resisting steel or copper. The valve shall be
equi pped with necessary stops, check val ves, unions, and sedi nment strainers
on the inlets. Mxing valves shall maintain water tenperature within 2
degrees C of any setting. Allowable pressure drop across the val ve shal

be 34.5 kPa.
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2.4 FI XTURES

Fi xtures shall be water conservation type, in accordance with ICC I PC

Fi xtures for use by the physically handi capped shall be in accordance with
| CC A117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified

t hr oughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equi pped
wi t h appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture and piece of equipnent requiring connections to the drai nage
system except grease interceptors, shall be equipped with a trap. Brass
expansi on or toggle bolts capped with acorn nuts shall be provided for
supports, and polished chrom um pl ated pipe, valves, and fittings shall be
provi ded where exposed to view. Fixtures with the supply di scharge bel ow
the rimshall be equi pped with backfl ow preventers. Internal parts of
flush and/or flushoneter valves, shower m xing val ves, shower head face

pl ates, pop-up stoppers of l|lavatory waste drains, and pop-up stoppers and
overfl ow tees and shoes of bathtub waste drains may contain acetal resin,
fluorocarbon, nylon, acrylonitrile-butadiene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
conmercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 82 degrees C water
tenperature. Plunbing fixtures shall be as indicated in paragraph PLUMBI NG
FI XTURE SCHEDULE

2.4.1 Lavatori es

Vitreous china lavatories shall be provided with two integral nolded | ugs
on the back-underside of the fixture and drilled for bolting to the wall in
a manner simlar to the hanger plate.

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and |listed by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR Manual. Backfl ow preventers
with intermedi ate at mospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connection vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Pressure
vacuum br eaker assenbly shall conformto ASSE 1020. Air gaps in plunbing
systenms shall conformto ASME A112.1.2. Backfl ow preventer for hydrobl ast
equi prent shall be reduced principle type backfl ow preventer.

2.6 DRAI NS
2.6.1 Fl oor and Shower Drains

Fl oor and shower drains shall consist of a gal vani zed body, integra
seepage pan, and adjustable perforated or slotted chrom um plated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Floor drains shall be cast iron except where netallic

wat er proofi ng menbrane is installed. Drains shall be of double drainage
pattern for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drainpipe. The strainer
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shal | be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout danagi ng the
flashing or waterproofing menbrane shall be provided when required. Drains
shal |l be provided with threaded connection. Between the drain outlet and
wast e pi pe, a neoprene rubber gasket conformng to ASTM C 564 may be
installed, provided that the drain is specifically designed for the rubber
gasket conpression type joint. Floor and shower drains shall conformto
ASME Al12. 6. 3.

2.6.2 Area Drains

Area drains shall be plain pattern with polished stainless steel perforated
or slotted grate and bottomoutlet. The drain shall be circular or square
with a 300 mm noninal overall w dth or diameter and 250 nm noni nal overal
depth. Drains shall be cast iron with manufacturer's standard coati ng.
Grate shall be easily lifted out for cleaning. CQutlet shall be suitable
for inside caul ked connection to drain pipe. Drains shall conformto ASMVE
Al12. 6. 3.

2.6.3 Fl oor Si nks

Fl oor sinks shall be square, with 300 mm nom nal overall wi dth or dianeter
and 250 mm nomi nal overall depth. Floor sink shall have an acid-resistant
enanel interior finish with cast-iron body, alum num sedi nent bucket, and
perforated grate of cast iron in industrial areas and stainless steel in
finished areas. The outlet pipe size shall be as indicated or of the sane
size as the connecting pipe.

2.7 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-all oy adjustable tube type with slip joint inlet and swivel. Traps
shall be without a cleanout. Tubes shall be copper alloy with walls not

l ess than 0.813 mmthick within conmercial tol erances, except on the
out si de of bends where the thickness may be reduced slightly in nmanufacture
by usual commercial nethods. |Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swivel joints shal
be bel ow the di scharge | evel and shall be of netal-to-netal or

nmetal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 50 mm The interior dianeter shall be not nore than 3.2 nm over or
under the nominal size, and interior surfaces shall be reasonably snooth

t hroughout. A copper alloy "P" trap assenbly consisting of an adjustable
"P*" trap and threaded trap wall nipple with cast brass wall flange shall be
provided for lavatories. The assenbly shall be a standard manufactured
unit and may have a rubber-gasketed sw vel joint.

2.8 O L WATER | NTERCEPTOR

Provide oil/water interceptor as indicated on the drawing. Interceptor
shall be acid resistant coated interior and exterior fabricated steel with
air relief by-pass, bronze cleanout plug and visible double wall trap seal,
renovabl e conbi nati on pressure equalizing/flow diffusing baffle and

sedi ment bucket, horizontal baffle, adjustable oil drawoff and vent
connection either side, secured gasketed non-skid secured cover conplete
with flow control fitting.
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2.

9 SCLI D | NTERCEPTOR

Provide solid interceptor as indicated on the drawing. |Interceptor shal
be acid resistant coated fabricated steel, with renovable primry and
secondary flow di ffusing/intercepting screens, and sedi ment bucket, wth
gasket ed non-skid cover.

.10 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each water heater
shal I have repl aceabl e anodes. Each primary water heater shall have
controls with an adjustable range that includes 32 to 71 degrees C. Hot
wat er systens utilizing recirculation systens shall be tied into building
of f-hour controls. The thernal efficiencies and standby heat | osses shal
conformto TABLE Il for each type of water heater specified. The only
exception is that storage water heaters and hot water storage tanks having
nore than 2000 liters storage capacity need not neet the standard | oss
requirenent if the tank surface area is insulated to R 12.5 and if a
standing light is not used. A factory pre-charged expansi on tank shall be
installed on the cold water supply to each water heater. Expansion tanks
shal |l be specifically designed for use on potable water systens and shal
be rated for 93 degrees C water tenperature and 1034 kPa worki ng pressure.
The expansi on tank size and acceptance vol une shall be as indicated.

.10.1 Autonmatic Storage Type

Heaters shall be conmplete with control system tenperature gauge, and
pressure gauge, and shall have ASME rated conbi nati on pressure and
tenmperature relief valve.

.10.1.1 El ectric Type

Electric type water heaters shall conformto UL 174 with dual heating
el enent s. Each el enent shall be 4.5 KW The elenents shall be wired so
that only one el enent can operate at a time.

11 PUMPS

11,1 Sunmp Punps

Sunp punps shall be of capacities indicated. The punps shall be of the
automatic, electric notor-driven, subnerged type, conplete with necessary
control equipnment and with a split or solid cast-iron or steel cover plate.
The punps shall be direct-connected by an approved flexible coupling to a
vertical electric nmotor having a continuous oiling device or packed

beari ngs seal ed against dirt and noisture. Mtors shall be totally

encl osed, fan-cool ed of sizes as indicated and shall be equipped with an
across-the-line magnetic controller in a NEMA 250, Type 4 enclosure. Each
punp shall be fitted with a high-grade thrust bearing nmounted above the
floor. Each shaft shall have an alignnment bearing at each end, and the
suction inlet shall be between 75 and 150 mm above the sunmp bottom The
suction side of each punp shall have a strainer of anple capacity. A float
switch assenbly, with the switch conpletely enclosed in a NEMA 250, Type 4
encl osure, shall start and stop each notor at predeternined water |evels.
Dupl ex punmps shall be equi pped with an automatic alternator to change the

| ead operation fromone punp to the other, and for starting the second punp
if the fl ow exceeds the capacity of the first punp. The discharge line
fromeach punp shall be provided with a union or flange, a nonclog sw ng
check valve, and a stop valve in an accessible |ocation near the punp.
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2.11.2 Circul ating Punps

Donestic hot water circul ating punps shall be electrically driven,

singl e-stage, centrifugal, w th nechanical seals, suitable for the intended
service. Punp capacities, efficiencies, notor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be integrally nounted on a
cast-iron or steel subbase or supported by the piping on which it is
installed. The shaft shall be one-piece, heat-treated, corrosion-resisting
steel with inpeller and snooth-surfaced housi ng of bronze. Mdtor shall be
totally encl osed, fan-cooled and shall have sufficient wattage for the
service required. Punmp shall conformto H 1.1-1.5. Each punp notor shal
be equi pped with an across-the-line nagnetic controller in a NEMA 250, Type
1 enclosure with "START-STOP" switch in cover. Punp notors snaller than
746 W (Fractional horsepower punp motors) shall have integral therma

overl oad protection in accordance with Section 16415A ELECTRI CAL WORK

I NTERI OR. G@uards shall shield exposed noving parts.

2.11.3 Fl exi bl e Connectors

Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Cass 150 standard flanges. Flexible
connectors shall be line size and suitable for the pressure and tenperature
of the intended service.

2.12  COWPRESSED Al R SYSTEM
2.12.1 Air Conpressor

Air conpressor unit shall be a factory-packaged assenbly, air-cooled,

i ncludi ng 3 phase, 460 volt notor controls, switches, wiring, accessories,
and notor controllers, in a NEMA 250, Type 4 enclosure. Air conpressor
shal | have manufacturer's name and address, together with trade name, and
cat al og nunber on a nanepl ate securely attached to the equi pment. The
conpressor shall start and stop autonatically at upper and | ower pressure
limts of the system regulate pressure by constant speed conpressor

| oadi ng and unl oadi ng, have a manual -of f-automatic switch that when in the
manual position, the conpressor |oads and unloads to neet the demand and,
in the automatic position, a tine delay relay shall allow the conpressor to
operate for an adjustable Iength of tine unloaded, then stop the unit.
Guards shall shield exposed noving parts. The conpressor notor shall be
provided with an across-the-line-type magnetic controller, conplete with

| owvoltage release. An intake air filter and silencer shall be provided
with the conpressor. Aftercool er and moisture separator shall be installed
bet ween conpressor and air receiver to renove noisture and oil condensate
before the air enters the receiver. Aftercooler shall be air-cooled, as

i ndi cated. The air shall pass through a sufficient nunber of tubes to

af fect cooling. Tubes shall be sized to give nmaxi num heat transfer

Cool ing capacity of the aftercooler shall be sized for the total capacity
of the conpressor. Means shall be provided for draining condensed noisture
fromthe receiver by an automatic float type trap. Capacities of air
conpressor and receiver shall be as indicated.

2.12.2 Lubricated Conpressors
Conpressors shall be rotary screw, capable of operating continuously

agai nst their designed di scharge pressure, and shall operate at a speed not
in excess of 24 meters per second. Conpressors shall have the capacity and

SECTI ON 15400A Page 19
( Am 0003)



VEHI CLE PAI NT & PREP SHCP PN50845
U S. ARW KWAJALEI N ATCOLL/ REAGAN TEST SI TE ( USAKA/ RTS)

di scharge pressure indicated. Conpressors shall be assenbled conplete on a
conmon subbase. The conpressor main bearings shall be either roller or
ball. The di scharge passage of the high pressure air shall be piped to the
air receiver with a copper pipe or tubing. A pressure gauge calibrated to
1. 03 MPa and equi pped with a gauge cock and pul sati on danmpener shall be
furnished for installation adjacent to pressure swtches.

2.12.3 Air Receivers

Recei vers shall be designed for 1.38 MPa working pressure. Receivers shal
be factory air tested to 1-1/2 times the working pressure. Receivers shal
be equi pped with safety relief valves and accessories, including pressure
gauges and autonmatic drains. The air receivers shall be gal vani zed.

Recei vers shall be designed and constructed in accordance with ASVE BPVC
SEC VII1 D1 and shall have the design working pressures specified herein.
A display of the ASME seal on the receiver or a certified test report from
an approved i ndependent testing |aboratory indicating conformance to the
ASME Code shal |l be provided.

2.12. 4 Intake Air Supply Filter

Dry type air filter shall be provided having a collection efficiency of 99
percent of particles larger than 10 mcrons. Filter body and nedia shal
wi t hstand a maxi num 862 kPa, capacity as indicated.

2.12.5 Pressure Regul ators

The air systemshall be provided with the necessary regulator valves to

mai ntain the desired pressure for the installed equi pment. Regulators
shal | be designed for a maxi muminlet pressure of 862 kPa and a naxi mum
tenperature of 93 degrees C. Regulators shall be single-seated,

pi |l ot-operated with valve plug, bronze body and trimor equal, and threaded
connections. The regul ator valve shall include a pressure gauge and shal
be provided with an adjustnent screw for adjusting the pressure
differential fromO kPa to 862 kPa. Regulator shall be sized as indicated.

2.12.6 Refrigerated Air Dryer

Provide cycling refrigerated air dryer rated for 424.8 L/s, 460/3/60, 3.5
kw, 1723.7 kPa. Provide prefilter and after filter. M croprocessor
controlled with digital display shall indicate dew point tenperature,
operating node, total hour nmeter, percent tine | oaded, percent current

| oad, refrigeration conmpressor working, condensate level, tinme to next
drain, naintenance interval status, high pressure, systeminterruption,

di agnosti c codes, on/off function key, data selector function key, and
drai n managenent key.

2.12. 7 M scel | aneous Conpressed Air Accessories
2.12.7.1 Spring Loaded Check Val ve

Provi de 2068 kPa rated, C ass 125 spring | oaded check valve as indicated on
t he draw ngs.

2.12.7.2 Conpressed Air Filters
a. Coalescing Filter: Provide coalescing filter downstream of

air-cooled after cooler as indicated on the drawings. Filter
shall remove solid particle 3 nmicrons, liquid renoval efficiency
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of 99 percent, naximuminlet liquid |oading of 25,000 ppmw w and
a remaining oil content of 5 aerosols ppmw w.

b. Gl Filter: Provide maxi mumefficiency oil filter downstream of
refrigerated air dryer as indicated on the drawing. Filter shal
renove solid particle .01 microns, liquid renoval efficiency if
99. 999 percent, maxinuminlet liquid |oading of 100 ppmw w and
remai ning oil content of .001 aerosols ppmww. Provide with
differential pressure gauge, liquid |evel indicator, and externa
drain adapter. Mninumrated capacity of 368.1 L/s.

2.12.7.3 Breathing Air Purification Systemand CO Mnitor

Contractor to provide breathing air purification systemand CO nonitor for
pai nt booth, abrasive blast booth, hydro blast room and netalization booth
as indicated on the drawings and as foll ows:

b. Personal Air Filter: Air filter will renpbve particulates from
conpressed air to satisfy requirenents of OSHA 29 CFR 1910. 134
(d) (1) for grade D breathing. It shall be rated over 99%
efficient and constructed to ASME code requirenents for unfired
pressure vessels. 861 kPa at 4.1 safety factor.

c. Carbon Monoxide Mnitor: Mnitor shall be provided to detect
presence of carbon nonoxide in the breathing air supply. Monitor
will be set at 10 PPMin accordance with OSHA 29 CFR 1910. 134(d)
(1) and (2). It will be mounted in an electrical enclosure and
i ncl udes alarmand calibration kit.

2.12.7. 4 Qui ck Di sconnect

Provi de coupling device with spring | oaded shut off valve and a positive
| ocki ng mechani sm as shown on draw ngs.

2.12.7.5 Sol enoi d Val ve

Provide quarter-turn ball valve with electric operator rated for 4136.9 kPa
wog, 120V with CV factor 102.0, and nountable in any position. Provide as
shown on drawi ngs and interlock wi th equipnment/booth controls for which it
is serving. Coordinate power requirements for all val ves whether shown on
t he draw ngs or not.

2.12.7.6 O Water Separator

Provide oil/water separator as shown on the drawi ngs. The contractor shal
pi pe condensate di scharge fromthe mechani cal separator on the air
conpressor and the refrigerated air dryer to the oil/water separator. The
condensate fromthe air receiver shall be termnate in a condensate punp
and punped to the oil/water separator. The rated capacity of the oil/water
separator shall be 500 L/s air flow, four 12 mminlet connections, one 25
nm wat er outlet, and one 25 mmoil outlet connection. Provide one year
supply of maintenance kit.

PART 3 EXECUTI ON
3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Piping located in air plenunms shall conformto NFPA 90A requirenents

Pl astic pipe shall not be installed in air plenums. Piping |ocated in
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shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA may be installed in accordance with PPFA-0L.
The pl umbi ng system shall be installed complete with necessary fixtures,
fittings, traps, valves, and accessories. Water and drai nage piping shal
be extended 1.5 moutside the building, unless otherw se indicated. A ful
port ball valve and drain shall be installed on the water service |line

i nside the building approximately 150 mm above the floor from point of
entry. Piping shall be connected to the exterior service lines or capped
or plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherw se shown. Exterior
underground utilities shall be at |east 300 nm bel ow the finish grade or as
i ndicated on the drawings. |If trenches are closed or the pipes are

ot herwi se covered before being connected to the service lines, the |ocation
of the end of each plunmbing utility shall be marked with a stake or other
accept abl e means. Valves shall be installed with control no | ower than the
val ve body.

3.1.1 Water Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi ping system shall be arranged and installed to
permt draining. The supply line to each item of equi pnent or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the itemfor repair and maintenance without interfering with
operation of other equiprment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Danmge to building, piping, wiring, or

equi pnment as a result of cutting shall be repaired by nechanics skilled in
the trade invol ved.

3.1.1.3 Protection of Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation

Fi xtures and equi pnent shall be tightly covered and protected against dirt,
wat er, chemcals, and nmechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cl eaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating

equi prrent .

3.1.1. 4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
buil di ng shall not be weakened. Aboveground piping shall run parallel wth
the Iines of the building, unless otherw se indicated. Branch pipes from
service lines nay be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.

Supply pipes, valves, and fittings shall be kept a sufficient distance from
ot her work and other services to pernmt not |ess than 12 mm bet ween
finished covering on the different services. Bare and insul ated water
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lines shall not bear directly against building structural elenents so as to
transmt sound to the structure or to prevent flexible novenent of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permtted except for
use in situations in which standard factory fabricated conponents are
furni shed to acconmpdat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of pipe 100
mm and smaller will be pernmitted, provided a pipe bender is used and w de
sweep bends are forned. The center-line radius of bends shall be not |ess
than six dianmeters of the pipe. Bent pipe show ng kinks, winkles,
flattening, or other mal formations will not be acceptable.

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 20 nm hose bi bb with renewabl e seat
and full port ball valve ahead of hose bibb. At other |ow points, 20 nm
brass plugs or caps shall be provided. D sconnection of the supply piping
at the fixture is an acceptable drain

3.1.1.6 Expansi on and Contraction of Piping

Al l onance shall be nmade throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.,
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nade with ample swing or offset to avoid
undue strain on fittings or short pipe |lengths. Horizontal runs of pipe
over 15 min length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion w thout
straining. |f mechanical grooved pipe coupling systens are provided, the
devi ation from design requirenents for expansion and contraction nmay be
al | owed pendi ng approval of Contracting Oficer.

3.1.1. 7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 100 mmin dianeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
noverent. Thrust bl ocking shall be concrete of a mx not |eaner than: 1
cenent, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 14 MPa after 28 days. Bl ocking shall be placed between solid ground
and the fitting to be anchored. Unless otherw se indicated or directed,

t he base and thrust bearing sides of the thrust bl ock shall be poured

agai nst undi sturbed earth. The side of the thrust block not subject to

t hrust shall be poured against forms. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl amps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.1.8 Conmer ci al - Type Water Hamer Arresters

Conmer ci al -type water hamer arresters shall be provided on col d-water
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supplies and shall be |ocated as generally indicated, with precise |ocation
and sizing to be in accordance with PDI WH 201. Water hanmer arresters,

wher e conceal ed, shall be accessible by neans of access doors or renovabl e
panel s. Commrercial -type water hamer arresters shall conformto PDI WH 201
Vertical capped pipe colums will not be permtted.

3.1.2 Conpressed Air Piping (Non-O | Free)

Conpressed air piping shall be installed as specified for water piping and
suitable for 862 kPa working pressure. Conpressed air piping shall have
supply lines and discharge ternminals |egibly and permanently narked at both
ends with the nane of the systemand the direction of flow

3.1.3 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernmitted. Joints shall be
made up with fittings of conpatible material and nade for the specific

pur pose i ntended.

3.1.3.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads confornm ng
to ASME B1.20.1. Only nmle pipe threads shall be coated with graphite or
wi th an approved graphite compound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

3.1.3.2 Mechani cal Coupl i ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. Goove w dth and

di mensi on of groove fromend of the pipe shall be nmeasured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tolerances. G ooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.1.3.3 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 65 nmm and
smal l er; flanges shall be used on pipe sizes 80 nm and | arger.

3.1.3.4 Copper Tube and Pi pe
The tube or fittings shall not be anneal ed when naki ng connecti ons.

a. Brazed. Brazed joints shall be nmade in conformance with AWS B2. 2,
MBS SP-73, and CDA A4015 with flux and are acceptable for all pipe
sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing netal
wi thout flux. Brazing of dissimlar netals (copper to bronze or
brass) shall include the use of flux with either a
copper - phosphor us, copper-phosphorus-silver or a silver brazing
filler metal
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b. Soldered. Soldered joints shall be nade with flux and are only
acceptable for piping 50 nmand snaller. Soldered joints shal
conformto ASME B31.5 and CDA A4015. Soldered joints shall not be
used in conpressed air piping between the air comppressor and the
receiver.

c. Copper Tube Extracted Joint. Mechanically extracted joints shal
be made in accordance with |1 CC | PC.

3.1.3.5 Pl astic Pipe

Acrylonitril e-Butadi ene-Styrene (ABS) pipe shall have joints nmade with

sol vent cenent. PVC and CPVC pi pe shall have joints nade with sol vent
cenent el astomeric, threading, (threading of Schedule 80 Pipe is all owed
only where required for disconnection and inspection; threading of Schedul e
40 Pipe is not allowed), or mated fl anged.

3.1.3.6 Q her Joint Met hods
3.1. 4 Dissimlar Pipe Materials

Connecti ons between ferrous and non-ferrous copper water pipe shall be rmade
with dielectric unions or flange waterways. Dielectric waterways shal

have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Wterways shall have netal
connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally lined with an insulator specifically designed
to prevent current flow between dissimlar netals. Dielectric flanges
shal | neet the performance requirenments described herein for dielectric

wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.

3.1.5 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and pernanent
| ocati on.

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or nmasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pipe passing through concrete slab on grade, except where penetrating
a nmenbrane wat erproof floor. A nodul ar mechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal i ng of annul ar space between pipe and sl eeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill

t he annul ar space between the pipe and sl eeve using gal vani zed steel bolts,
nuts, and pressure plates. The links shall be |oosely assenbled with bolts
to forma continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assenbly shall be sized as recommended by the
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural menbers, except where indicated or approved.

Rect angul ar and square openi ngs shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
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each surface, except for special circunstances. Pipe sleeves passing
through floors in wet areas such as nechani cal equi prent roons, |avatories,
ki tchens, and other plunbing fixture areas shall extend a m ni num of 100 nm
above the finished floor. Unless otherw se indicated, sleeves shall be of
a size to provide a m nimum of 6 nm cl earance between bare pipe or

i nsul ation and inside of sleeve or between insulation and inside of sleeve.
Sl eeves in bearing walls and concrete slab on grade floors shall be stee
pi pe or cast-iron pipe. Sleeves in nonbearing walls or ceilings may be
steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam or plastic. Except as otherw se specified, the annul ar
space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants conform ng to ASTM C 920
and with a priner, backstop material and surface preparation as specified
in Section 07900A JO NT SEALING  The annul ar space between pi pe and

sl eeve, between bare insul ation and sl eeve or between jacket over

i nsul ati on and sl eeve shall not be sealed for interior walls which are not
designated as fire rated. Sleeves through bel ow-grade walls in contact
with earth shall be recessed 12 nmfromwall surfaces on both sides.

Annul ar space between pipe and sl eeve shall be filled with backing materia
and sealants in the joint between the pipe and concrete wall as specified
above. Sealant selected for the earth side of the wall shall be conpatible
wi t h danppr oofi ng/ wat erproofing materials that are to be applied over the
joint sealant. Pipe sleeves in fire-rated walls shall conformto the

requi renents in Section 07840A FlI RESTOPPI NG

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 4.9 kg per square
nmet er copper flashing, each within an integral skirt or flange. Flashing
shall be suitably formed, and the skirt or flange shall extend not |ess
than 200 nm fromthe pipe and shall be set over the roof or floor nenbrane
in a solid coating of bitum nous cenment. The flashing shall extend up the
pi pe a m ni mum of 250 mm  For cl eanouts, the flashing shall be turned down
into the hub and caul ked after placing the ferrule. Pipes passing through
pi tched roofs shall be flashed, using |lead or copper flashing, with an
adjustable integral flange of adequate size to extend not |ess than 200 nm
fromthe pipe in all directions and | apped into the roofing to provide a
wat erti ght seal. The annul ar space between the flashing and the bare pipe
or between the flashing and the metal -jacket-covered insulation shall be
seal ed as indicated. Flashing for dry vents shall be turned down into the
pipe to forma waterproof joint. Pipes, up to and including 250 nmin

di ameter, passing through roof or floor waterproofing nenbrane nmay be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashing-clanp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clanping device. Pipes passing through
wal | wat er proofi ng menbrane shall be sleeved as descri bed above. A

wat er proofi ng cl anmpi ng fl ange shall be install ed.

3.1.5.3 Wat er pr oofi ng

Wat er proofing at floor-munted water closets shall be acconplished by

form ng a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approximtely 40 mmto fit

bet ween the outside dianeter of the drainpi pe and the inside dianeter of
the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximately 40
nmm then the seal ant shall be finished off flush to floor |evel between the
flashing guard and drainpi pe. The flashing guard of sheet copper shal
extend not |less than 200 nm fromthe drainpi pe and shall be | apped between
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the floor nmenbrane in a solid coating of bitum nous cenent. |[If cast-iron
wat er closet floor flanges are used, the space between the pipe sleeve and
drai npi pe shall be sealed with sealant and the flashing guard shall be
upturned approximately 40 nmto fit the outside dianmeter of the drainpipe
and the inside dianmeter of the water closet floor flange. The upturned
portion of the sheet fitted into the floor flange shall be seal ed.

3.1.5.4 Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or

net al -j acket-covered insulation and flashing, counterflashing may be
acconpl i shed by utilizing the foll ow ng:

a. A standard roof coupling for threaded pipe up to 150 nmin
di aneter.

b. A tack-welded or banded-netal rain shield around the pipe.
3.1.5.5 Pi pe Penetrations of Slab on Grade Floors

VWere pipes, fixture drains, floor drains, cleanouts or sinilar itens
penetrate sl ab on grade floors, except at penetrations of floors with

wat er pr oof i ng menbrane as specified in paragraphs Fl ashi ng Requirenents and
Wat erproofing, a groove 6 to 13 nmwide by 6 to 10 mm deep shall be forned
around the pipe, fitting or drain. The groove shall be filled with a

seal ant as specified in Section 07900A JO NT SEALI NG

3.1.6 Fire Sea

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal I s or floors above grade, a fire seal shall be provided as specified in
Secti on 07840A FI RESTOPPI NG

3.1.7 Supports
3.1.7.1 Genera

Hangers used to support piping 50 nmand | arger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe gui des and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansi on novenent, and to prevent buckli ng,
swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbi ent tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base nenber, a clip or clanp
shal | be used where each pipe crosses the base support menber. Spaci ng of
t he base support nenbers shall not exceed the hanger and support spacing
required for an individual pipe in the nultiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.7.2 Pi pe Supports and Structural Bracing, Seisnc Requirements

Pi pi ng and attached val ves shall be supported and braced to resist seisnic
| oads as specified in Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS
EQUI PMENT and 15070A SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT.
Structural steel required for reinforcement to properly support piping,
headers, and equi pnent, but not shown, shall be provided. WMaterial used
for supports shall be as specified in Section 05120 STRUCTURAL STEEL.
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3.1.7.3

Pi pe Hangers, Inserts, and Supports

Installati on of pipe hangers, inserts and supports shall conformto MS
SP-58 and MSS SP-69, except as nodified herein.

a.

b

Types 5, 12, and 26 shall not be used.
Type 3 shall not be used on insul ated pi pe.

Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustment may be
used if they otherwi se neet the requirenents for type 18 inserts.

Type 19 and 23 C-clanmps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furnished by the
manuf acturer. Field-fabricated Cclanmp bodies or retaining
devi ces are not acceptable.

Type 20 attachnents used on angl es and channel s shall be furnished
with an added mal | eabl e-iron heel plate or adapter.

Type 24 may be used only on trapeze hanger systens or on
fabricated franes.

Type 39 saddl es shall be used on insulated pipe 100 mm and | arger
when the tenperature of the mediumis 15 degrees C or higher.
Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall
(1) Be used on insulated pipe | ess than 100 mm

(2) Be used on insulated pipe 100 mm and | arger when the
tenmperature of the nediumis 15 degrees C or |ess.

(3) Have a high density insert for all pipe sizes. High density
i nserts shall have a density of 128 kg per cubic neter or greater.

Hori zontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 300 nmfromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 mapart at val ves.

Qperating tenperatures in determ ning hanger spacing for PVC or
CPVC pi pe shall be 49 degrees C for PVC and 82 degrees C for CPVC
Hori zontal pipe runs shall include all owances for expansi on and

contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 4.5 mnor nore than 2
mfromend of risers, and at vent term nations. Vertical pipe
risers shall include allowances for expansion and contracti on.

Type 35 guides using steel, reinforced pol ytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudina
pi pe novenent. Slide nmaterials shall be suitable for the system
operating tenperatures, atmospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
VWere steel slides do not require provisions for lateral restraint
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the foll owi ng nmay be used:

(1) On pipe 100 mm and | arger when the tenperature of the nedium
is 15 degrees C or higher, a Type 39 saddle, welded to the pipe,
may freely rest on a steel plate.

(2) On pipe less than 100 mm a Type 40 shield, attached to the
pi pe or insulation, may freely rest on a steel plate.

(3) On pipe 100 mm and | arger carrying nmediumless that 15
degrees C a Type 40 shield, attached to the pipe or insulation,
may freely rest on a steel plate.

I . Pipe hangers on horizontal insulated pipe shall be the size of the
out side diameter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

m \Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east
100 mm or by an amount adequate for the insulation, whichever is
greater.

n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contracti on.

3.1.7. 4 Structural Attachnents

Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to netal decking. Supports shall not be attached to
t he underside of concrete filled floor or concrete roof decks unless
approved by the Contracting Oficer. Msonry anchors for overhead
applications shall be constructed of ferrous materials only.

3.1.8 Wl ded Install ation

Pl unmbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi pi ng shall be made with welding fittings only; mtering or notching pipe
to formelbows and tees or other sinilar type construction will not be
permtted. Branch connection may be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inmprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnment, heat treatnment, and

i nspection of weld shall conformto ASME B31.1. Wl d defects shall be
renoved and repairs made to the weld, or the weld joints shall be entirely
renoved and rewel ded. After filler netal has been rempved fromits

ori ginal package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have | ost any of their coating shall not be used.

3.1.9 Pi pe C eanouts
Pi pe cl eanouts shall be the same size as the pipe except that cleanout

plugs larger than 100 mmwi ll not be required. A cleanout installed in
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connection with cast-iron soil pipe shall consist of a |ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw pl ug
shal |l be caul ked into the hub of the fitting and shall be flush with the
floor. Ceanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sane size as the pipe up to and including 100 mm C eanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each connection to building
stormdrain where interior downspouts are indicated, and on each building
drain outside the building. deanout tee branches may be omtted on stacks
in single story buildings with slab-on-grade construction or where | ess
than 450 nm of crawl space is provided under the floor. C eanouts on pipe
concealed in partitions shall be provided with chrom um pl ated bronze,

ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Square access covers nmay be provided with matching franes,
anchoring lugs and cover screws. Cleanouts in finished walls shall have
access covers and franmes installed flush with the finished wall. C eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrome-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frame and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Were

cl eanouts are provided with adjustable heads, the heads shall be plastic.

3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator conmes in contact with the hottest water in the heater. Wenever
possi ble, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
nount ed above and within 150 mm above the top of the tank or water heater

3.2.2 Heat Traps
Pi ping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a mni num of 600 mm before turning in an
upward direction.

3.2.3 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or fl anges.

3.2. 4 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
bet ween the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as recomended
by the tank manufacturer, to match inconing water pressure.
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3.

3 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chronmi um pl ated pi pe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Were connections between copper tubing and
faucets are made by rubber conpression fittings, a beading tool shall be
used to nechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi pnment shall be
connected to the rough piping systens at the wall, unless otherw se

speci fied under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chrome finish

Pl umbi ng fixtures and accessories shall be installed within the space shown.

.3.1 Fi xture Connecti ons

Where space limtations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting conmpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to nake a first-class joint with the closet-setting
conpound or gasket and fixture used.

. 3.2 Mari ne Type Fl ushoneter Val ves

Mari ne type flushoneter valves shall be secured to prevent novenent by
anchoring the long finished top spud connecting tube to wall adjacent to
val ve with approved netal bracket. Flushoneter valves for water closets
shall be installed 1 mabove the floor, except at water closets intended
for use by the physically handi capped where flushoneter valves shall be
nmount ed at approxi mately 760 nm above the floor and arranged to avoid
interference with grab bars. In addition, for water closets intended for
handi cap use, the flush valve handle shall be installed on the w de side of
t he encl osure.

. 3.3 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 775 mm above fini shed fl oor.

Wal | - hung drinking fountains and water coolers shall be installed with rim
1020 nm above floor. Wall-hung service sinks shall be nounted with rim 700
nm above the floor. Installation of fixtures for use by the physically
handi capped shall be in accordance with |1 CC Al117. 1.

.3.4 Shower Bath CQutfits

The area around the water supply piping to the mxing valves and behind the
escut cheon plate shall be made watertight by caul ki ng or gasketi ng.

.3.5 Fi xture Supports

Fi xture supports for off-the-floor lavatories, urinals, and other fixtures
of simlar size, design, and use, shall be of the chair-carrier type. The
carrier shall provide the necessary neans of mounting the fixture, with a
foot or feet to anchor the assenbly to the floor slab. Adjustability shal
be provided to locate the fixture at the desired height and in proper
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relation to the wall. Support plates, in lieu of chair carrier, shall be
fastened to the wall structure only where it is not possible to anchor a
floor-nmounted chair carrier to the floor slab.

3.3.5.1 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in |lieu of

fl oor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.

3.3.6 Backf | ow Preventi on Devi ces

Pl umbi ng fixtures, equipnment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with ICC IPC at all other |ocations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpot abl e substance. In addition backfl ow preventers shall be installed
at all locations where the potable water outlet is below the flood | evel of
t he equi pnent, or where the potable water outlet will be | ocated bel ow the
| evel of the nonpotabl e substance. Backflow preventers shall be |ocated so
that no part of the device will be subnerged. Backflow preventers shall be
of sufficient size to allow unrestricted fl ow of water to the equi pnent,
and preclude the backfl ow of any nonpotabl e substance into the potable

wat er system Bypass piping shall not be provided around backfl ow
preventers. Access shall be provided for maintenance and testing. Each
devi ce shall be a standard commercial unit.

3.3.7 Access Panel s

Access panels shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced,
mai nt ai ned, or replaced. Access panels shall be as specified in Section
05500 M SCELLANEOUS METAL.

3.3.8 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate
50 mm above the flood rimof the funnel to provide an acceptable air gap

3.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be doubl e-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic confornming to ASTM D 3311. Traps for acid-resisting
wast e shall be of the sane material as the pipe.

3.4 VI BRATI ON- ABSORBI NG FEATURES

Mechani cal equi prent, including conpressors and punps, shall be isolated
fromthe building structure by approved vibration-absorbing features,

unl ess ot herwi se shown. Each foundation shall include an adequate numnber
of standard isolation units. Each unit shall consist of nachine and fl oor
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or foundation fastening, together with intermediate isolation naterial, and
shal |l be a standard product with printed |oad rating. Piping connected to
nmechani cal equi prent shall be provided with flexible connectors. 1solation
unit installation shall limt vibration to 20 percent of the | owest

equi prent rpm

3.4.1 Tank- or Ski d- Mounted Conpressors

Fl oor attachment shall be as recomended by conpressor manufacturer.
Conpressors shall be mounted to resist seismc |oads as specified in
Section 15070A SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT.

3.4.2 Foundat i on- Mount ed Conpressors

Foundati on attachment shall be as recommended by the conpressor
manuf acturer. Conpressors shall be nounted to resist seismc | oads as
specified in Section 15070 SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT

3.5 | DENTI FI CATI ON SYSTEMS
3.5.1 I dentification Tags

Identification tags made of brass, engraved |am nated plastic, or engraved
anodi zed al umi num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 35 nm m ni num di aneter, and marking shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW5 copper wire, chrome-plated beaded
chain, or plastic straps designed for that purpose.

3.5.2 Pi pe Col or Code Marking

Col or code marking of piping shall be as specified in Section 09900 PAI NTS
AND COATI NGS.

3.5.3 Col or Codi ng Schene for Locating Hidden Utility Conmponents

Schene shall be provided in buildings having suspended grid ceilings. The
col or coding schene shall identify points of access for maintenance and
operation of operable conponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid ceiling.
The operabl e conponents shall include val ves, danpers, swi tches, |inkages
and thernostats. The col or coding schenme shall consist of a color code
board and col ored netal disks. Each colored nmetal disk shall be
approximately 12 mmin diameter and secured to renovable ceiling panels
with fasteners. The fasteners shall be inserted into the ceiling panels so

that the fasteners will be concealed fromview. The fasteners shall be
manual |y renovabl e without tools and shall not separate fromthe ceiling
panel s when panels are dropped fromceiling height. Installation of

colored netal disks shall follow conpletion of the finished surface on

whi ch the disks are to be fastened. The col or code board shall have the
approxi mate di nmensions of 1 mw dth, 750 nm hei ght, and 12 nmt hi ckness.

The board shall be nade of wood fiberboard and franed under glass or 1.6 mm
transparent plastic cover. Unless otherwi se directed, the color code
synbol s shall be approximately 20 mmin dianeter and the related lettering
in 12 mm high capital letters. The color code board shall be nounted and

| ocated in the nechanical or equi pnent room
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3.6 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnment roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chromiumplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.7 PAI NTI NG

Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAINTS
AND COATI NGS.

3.8 TESTS, FLUSH NG AND DI SI NFECTI ON
3.8.1 Pl unmbi ng System

The followi ng tests shall be perforned on the plunbing systemin accordance
with ICC I PC, except that the drainage and vent systemfinal test shal

i nclude the snoke test. The Contractor has the option to performa
peppermint test in lieu of the snoke test. |If a peppernint test is chosen,
the Contractor nust submit a testing procedure to the Contracting Oficer
for approval .

a. Drainage and Vent Systems Test. The final test shall include a
snoke test.

b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.8.1.1 Test of Backfl ow Prevention Assenblies

Backfl ow prevention assenbly shall be tested using gauges specifically
designed for the testing of backflow prevention assenblies. Gauges shal

be tested annually for accuracy in accordance with the University of

Sout hern California' s Foundation of Cross Connection Control and Hydraulic
Research or the American Water Works Associ ati on Manual of Cross Connection
(Manual M 14). Report formfor each assenbly shall include, as a mni num
the foll ow ng:

Data on Devi ce Data on Testing Firm

Type of Assenbly Nanme

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Date of Test

Locati on

Test Pressure Readi ngs Serial Nunmber and Test Data of
Gauges

If the unit fails to neet specified requirenments, the unit shall be
repai red and retested.
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3.8.1.2 Conpressed Air Piping (Nonoil -Free)

Pi pi ng systenms shall be filled with oil-free dry air or gaseous nitrogen to
1.03 MPa and hold this pressure for 2 hours with no drop in pressure.

3.8.2 Def ective Work

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caul king of
screwed joints or holes will not be acceptable.

3.8.3 Syst em Fl ushi ng
3.8.3.1 Duri ng Fl ushing

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. Sufficient water shall be used to produce a
wat er velocity that is capable of entraining and renoving debris in all
portions of the piping system This requires sinultaneous operation of al
fixtures on a comon branch or main in order to produce a flushing velocity
of approximately 1.2 meters per second through all portions of the piping
system In the event that this is inmpossible due to size of system the
Contracting Oficer (or the designated representative) shall specify the
nunber of fixtures to be operated during flushing. Contractor shal

provi de adequate personnel to nmonitor the flushing operation and to ensure
that drain lines are unobstructed in order to prevent flooding of the
facility. Contractor shall be responsible for any fl ood danage resulting
fromflushing of the system Flushing shall be continued until entrained
dirt and other foreign materials have been renoved and until discharge

wat er shows no discoloration. All faucets and drinking water fountains, to
i ncl ude any device considered as an end point device by NSF 61, Section 9,
shall be flushed a m nimumof 1 L per 24 hour period, ten times over a 14
day peri od.

3.8.3.2 After Flushing

System shall be drained at |ow points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cl eaning, systens shall be
prepared for testing by imediately filling water piping with clean, fresh
pot abl e water. Any stoppage, discoloration, or other damage to the finish,
furnishings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. When
the systemflushing is conplete, the hot-water system shall be adjusted for
uniformcirculation. Flushing devices and automatic control systemnms shal
be adjusted for proper operation.

3.8.4 Qper ational Test

Upon conpl etion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunmbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Time, date, and duration of test.

b. Water pressures at the nost renote and the hi ghest fixtures.
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c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punmp suction and di scharge pressures.

f. Tenperature of each donmestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water.
h. Operation of each vacuum breaker and backfl ow preventer.

i. Conplete operation of each water pressure booster system
i ncluding punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet.
Each indicating instrunent shall be read at 1/2 hour intervals.
The report of the test shall be subnitted in quadruplicate. The
Contractor shall furnish instrunments, equipnent, and personne
required for the tests; the Governnent will furnish the necessary
water and electricity.

3.8.5 Di si nfection

After operational tests are conplete, the entire donmestic hot- and

col d-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Except as
herei n specified, water chlorination procedure shall be in accordance with
AWM C651 and AWM C652. The chlorinating material shall be fed into the
wat er piping systemat a constant rate at a concentration of at |east 50
parts per mllion (ppm). A properly adjusted hypochlorite solution
injected into the main with a hypochlorinator, or liquid chlorine injected
into the main through a solution-feed chlorinator and booster punp, shal

be used. The chlorine residual shall be checked at intervals to ensure
that the proper level is maintained. Chlorine application shall continue
until the entire main is filled. The water shall renmain in the systemfor
a mni mum of 24 hours. Each valve in the system being disinfected shall be
opened and cl osed several tines during the contact period to ensure its
proper disinfection. Follow ng the 24-hour period, no | ess than 25 ppm
chlorine residual shall remain in the system Water tanks shall be

di sinfected by the addition of chlorine directly to the filling water
Foll owing a 6 hour period, no |l ess than 50 ppm chlorine residual shal
remain in the tank. |If after the 24 hour and 6 hour hol ding periods, the

resi dual solution contains |ess than 25 ppm and 50 ppm chl ori ne
respectively, flush the piping and tank with potable water, and repeat the
above procedures until the required residual chlorine |evels are satisfied.
The systemincluding the tanks shall then be flushed with clean water unti
the residual chlorine level is reduced to |l ess than one part per nillion
During the flushing period each valve and faucet shall be opened and cl osed
several times. Sanples of water in disinfected containers shall be
obt ai ned from several |ocations selected by the Contracting Oficer. The
sanpl es of water shall be tested for total coliformorganisns (coliform
bacteria, fecal coliform streptococcal, and other bacteria) in accordance
with AWM EWN The testing method used shall be either the nultiple-tube
fernmentation technique or the nenbrane-filter technique. Disinfection
shall be repeated until tests indicate the absence of coliform organi sns
(zero mean coliformdensity per 100 milliliters) in the sanples for at
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least 2 full days. The systemw |l not be accepted until satisfactory
bacteri ol ogi cal results have been obtai ned.

3.9 PLUMBI NG FI XTURE SCHEDULE
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Fl oor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type
Seat - ANSI Z124.5, Type A, white plastic, elongated, open front.

Mari ne Type Flushoneter Valve - ASSE 1037, |arge diaphragmtype with
non- hol d- open feature, backcheck angle control stop, and vacuum breaker.

M ni mum upper chanber inside diameter of not |ess than 66.7 nmat the point
where the diaphragmis seal ed between the upper and | ower chanbers. The
maxi mum wat er use shall be 6 liters per flush.
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P-2 WATER CLOSET HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with | CC A117.1; other
features are the sane as P-1.

P-3 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME Al12.19.2M
si phon jet. Top supply connection, back outlet.

Mari ne Type Flushoneter Valve - Sinmilar to Flushoneter Valve for P-1. The
maxi mum wat er use shall be 3.8 liters per flush.

P-4 LAVATORY

Manuf acturer's standard sink depth, 533 by 457 nm vitreous chi na ASVE
Al112.19.2M | edge back

Faucet - Faucets shall neet the requirenents of NSF 61, Section 9. Faucets
shal |l be single center set type. Faucets shall have repl aceabl e seats and
washers. Valves and handl es shall be copper alloy. Connection between

val ve and spout for center-set faucet shall be of rigid metal tubing. Flow
shall be Iimted to 1 liter per cycle at a flowing water pressure of 549
kPa if a metering device or fitting is used that limts the period of water
di scharge such as a foot switch or fixture occupancy sensor. |If a netering
device is not used, the flowshall be |limted to 0.16 liters per second at
a flow ng pressure of 549 kPa.

Handl es - Lever type. Cast, formed, or drop forged copper all oy.

Drain - Strainer shall be copper alloy or stainless steel. See paragraph
FI XTURES for optional plastic accessories.

P-5 WHEELCHAI R LAVATORY

Vitreous china, ASME Al12.19.2M wheelchair lavatory with wist or el bow
controls 508.0 nmw de x 685.8 mm deep with gooseneck spout. Flow shall be
limted to 1 liter per cycle at a flowing water pressure of 549 kPa if a
nmetering device or fitting is used that linits the period of water

di scharge such as foot switch or fixture occupancy sensor. |If a metering
device is not used, the flow shall be limted to 0.16 liters per second at
a flow ng water pressure of 549 kPa.

Drain - Strainer shall be copper alloy or stainless steel.
P-6 KITCHEN SI NK

Ledge back with holes for faucet and spout single bow 609.6 x 533.4 mm
stainl ess steel ASME Al12.19. 3M

Faucet and Spout - Faucets shall neet the requirenents of NSF 61, Section
9. Cast or wought copper alloy. Aerator shall have internal threads.
Flow shall be limted to 1 liter per cycle at a flowi ng water pressure of
549 kPa if a nmetering device or fitting is used that linmts the period of
wat er di scharge such as a foot switch or fixture occupancy sensor. |If a
netering device is not used, the flow shall be Iimted to 0.16 liters per
second at a flow ng water pressure of 549 kPa.

Handl e - Cast copper alloy, wought copper alloy, or stainless steel
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Single | ever type.

Drain Assenbly - Plug, cup strainer, crossbars, jamnuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

P-7 SERVI CE SI NK

Enanel ed cast iron ASVME Al112.19.1M copper alloy or stainless steel ASME
Al112.19.3Mtrap standard 609.6 mmwi de x 508.0 mm deep (24 inches wi de x 20
i nches deep), splashback 228.6 nm hi gh

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backfl ow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be |ever type. Strainers
shall have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers,
coupl i ngs, stopper, etc., shall be copper alloy or stainless steel

Trap - Cast iron, mininum7.5 cmdi aneter.

P-8 SHOWER

Shower heads, ClID A-A-240 other than energency showers, shall be adjustable
spray type and shall include a non-renovabl e, tanperproof device to limt
water flowto 0.16 liters per second when tested in accordance with ASME
Al12.18.1.

Wal | Mounted: Shower head shall be adjustable spray, stainless steel or

chromum plated brass with ball joint. Handles shall be chrone-plated die
cast zinc alloy. Control valves shall be copper alloy and have netal
i ntegral parts of copper alloy, nickel alloy, or stainless steel. Valves

shal | be pressure bal ancing type. Shower head shall be vandal proof wth
i ntegral back.

Enmer gency Eye Wash/ Showers: Head for Energency and Energency Eye and Face
Wash. Shower control shall be 32 mm stay-open type control valve. Unit
shal | be corrosion-resisting steel and shall be pedestal nounted.

Emer gency showers shall conply with ANSI Zz358.1. Fountain, ANSI Z358. 1,
eye wash, self-cleaning, non-clogging eye and face wash with qui ck opening,
full-flow val ves, corrosion-resisting steel eye and face wash receptor.
Unit shall deliver 0.19 L/s of aerated water at 207 kPa flow pressure, wth
eye and face wash nozzles 838 to 1143 nm above finished floor. Copper
all oy control valves shall be provided. An air-gap shall be provided with
the | owest potable eye and face wash water outlet |ocated above the
overflow rimby not less than the 1CC I PC m ni num per | PC Table 608.15.1

P-9 WATER COOLER DRI NKI NG FOUNTAI NS

Drinking fountains shall nmeet the requirenents of NSF 61, Section 9. Water
cool er drinking fountains shall: be self contained, conformto AR 1010,
use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34 which
has an Ozone Depl etion Potential of |ess than or equal to 0.05, have a
capacity to deliver 30.2 liters per hour of water at 10 degrees Cwith an
inlet water tenperature of 27 degrees C while residing in a room

envi ronnent of 32 degrees C, and have self-closing valves. Self-closing
val ves shall have automatic streamregul ators, have a flow contro
capability, have a push button actuation or have a cross-shaped i ndex neta
turn handle w thout a hood. Exposed surfaces of stainless steel shall have
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No. 4 general polish finish. Spouts shall provide a flow of water at |east
100 mm high so as to allow the insertion of a cup or glass under the flow
of water.

Surface Wall-Munted - Surface wall-npunted units shall be 336.6 mm w de,
330.2 mm deep, and have a back height of 152.4 to 203.2 mm as approved,

based on availability. The bow shall be nade of stainless steel. The

unit shall have conceal ed fasteners and be for interior installation

Handi capped - Handi capped units shall be surface wall-nounted. The

di mensi ons shall be 381.0 mm w de, 508.0 nm deep, with a back hei ght of
152.4 to 203.2 nm The unit shall clear the floor or ground by at |east
200 mm A clear knee space shall exist between the bottom of the bow and
the floor or ground of at |east 685 nmm and between the front edge of the
bow and the body of the unit of at least 200 mm A 200 nm wi de cl ear
space shall exist on both sides of the unit. The spout height shall be no
nore than 1 m above the floor or ground to the outlet. The spout shall be
at the front of the unit and direct the water flowin a trajectory that is
parallel or nearly parallel to the front of the unit. The bow shall be
165.1 mm high, nade of stainless steel and be for interior installation

3.10 PCSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagranms showi ng the conplete |ayout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornmal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans and posted beside the di agrans.
The framed instructions shall be posted before acceptance testing of the
syst ens.

3.11 PERFORVANCE OF WATER HEATI NG EQUI PVENT
Standard rating condition ternms are as foll ows:

EF Energy factor, overall efficiency.

SL = Standby loss in W0.093 sq. m based on 27 degrees C delta T, or
in percent per hour based on nom nal 38 degrees C delta T.

V = Storage volune in liters
3.11. 1 Storage Water Heaters
3.11.1.1 El ectric
a. Storage capacity of 454 liters or less, and input rating of 12 kW
or less: mnimmenergy factor (EF) shall be 0.95-0.00132V per 10
CFR 430.
b. Storage capacity of nmore than 454 liters or input rating nore than

12 kW maxi mum SL shall be 1.9 w 0.093 sq. m per ASHRAE 90.1
Addenda B
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3.12 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI Pl NG SYSTEMS

1 Wought copper grooved joint pressure X X
pressure fittings for non-ferrous pipe
ASTM B 75M C12200,
ASTM B 152/B 152M C11000,
ASME B16. 22

2 Cast copper alloy solder joint X X
pressure fittings, ASME B16. 18
for use with Item 3

3 Seamnl ess copper pipe, ASTM B 42 X

4 Wought copper and wrought X X X X X
al | oy sol der-joint drainage
fittings. ASME Bl16. 29

5 Polyvinyl Chloride plastic drain, X X X X X
wast e and vent pipe and fittings,
ASTM D 2665,
ASTM F 891, (Sch 40)
ASTM F 1760

SERVI CE

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings
Under ground Vent

- Aboveground Vent

- Interior Rainwater Conductors Aboveground

mooOw>
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI Pl NG SYSTEMS

1 Seam ess copper pipe, X X X
ASTM B 42

2 Seam ess copper water tube, X * X * X * X % *
ASTM B 88M

3 Cast bronze threaded fittings, X X X
ASME B16. 15 for use with Item1

4 Wought copper and bronze sol der-j oint X X X X
pressure fittings, ASME B16.22 for
use with Item1

5 Cast copper alloy sol der-joint X X X X
pressure fittings, ASME B16. 18
for use with Items 2 and 3

6 Chlorinated pol yvinyl chloride X X X
(CPVQ) plastic hot and cold
wat er distribution system
ASTM D 2846/ D 2846M

7 Chlorinated pol yvinyl chloride X X X
(CPVQ) plastic pipe, Schedule 40
and 80, ASTM F 441/ F 441M

8 Chlorinated pol yvinyl chloride X X X
(CPVQ) plastic pipe (SDR-PR)
ASTM F 442/ F 442M

9 Threaded chl orinated polyvinyl chloride X X X
(chloride CPVC) plastic pipe fittings,
Schedul e 80, ASTM F 437, for use with
Itens 7 and 8

10 Socket-type chlorinated pol yvinyl X X X
chloride (CPVC) plastic pipe
fittings, Schedule 40, ASTM F 438
for use with Items 7, 8, and 9

11 Socket-type chlorinated pol yvinyl X X X
chloride (CPVC) plastic pipe fittings
Schedul e 80, ASTM F 439 for use with
Itenms 7, 8, and 9

12 Polyvinyl chloride (PVC) plastic pipe, X X
Schedul es 40, 80, and 120, ASTM D 1785

13 Polyvinyl chloride (PVC) pressure-rated X X
pi pe (SDR Series), ASTM D 2241
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TABLE 11
PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS
SERVI CE
IltemNo. Pipe and Fitting Materials A B C D
14 Polyvinyl chloride (PVC) plastic pipe X X
fittings, Schedule 40, ASTM D 2466
15 Socket-type polyvinyl chloride (PVQ X X
plastic pipe fittings, Schedul e 80,
ASTM D 2467 for use with Itenms 13
and 14
16 Threaded pol yvinyl chloride (PVQ X X
plastic pipe fittings, schedul e 80,
ASTM D 2464
17 Joints for IPS pvs pipe using sol vent X X

cenment, ASTM D 2672

A - Cold Water Aboveground

B - Hot Water 82 degree C Maxi mum Abovegr ound

C - Compressed Air Lubricated

D - Cold Water Service Bel owground

I ndicated types are mininumwall thicknesses.

** . Type L - Hard

*** - Type K- Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors
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TABLE I 11
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PVENT
A.  STORAGE WATER HEATERS
STORAGE
CAPACI TY | NPUT
FUEL LI TERS RATI NG TEST PROCEDURE REQUI RED PERFORNMANCE
El ect. 454 nmx. 12 kW nmax. 10 CFR 430 EF = 0.95-0.00132V
m ni mum
Elect. 454 min. OR 12 kW mn. ASHRAE 90. 1 SL =1.9 WO0.09 sg. m
(Addenda B) maxi mum

TERMS:

EF = Energy factor, overall efficiency.

SL = Standby loss in W0.09 sg. m based on 27 degrees C delta T, or in
percent per hour based on nom nal 32 degrees C delta T.

V = Storage volune in gallons

-- End of Section --
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